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THE PHTHALATE ESTERS PANEL 

The American Chemistry Council Phthalate Esters Panel sponsoring this test plan 
includes the following member companies: 

Eastman Chemical Company 
ExxonMobil Chemical Company 

Sunoco Chemicals 
Teknor Apex Company 

TRIMELLITATE CATEGORY 

CAS 
Number 

3319-31-1 
2725 1-75-8 
53894-23-8 
67989-23-5 

CAS Number Description 

1,2,4-benzenetricarboxylic acid, tris (2-ethylhexyl) ester 
1,2,4-benzenetricarboxylic acid, triisooctyl ester 
1,2,4-benzenetricarboxylic acid, triisononyl ester 
1,2,4-benzenetricarboxylic acid, decyl octyl ester 
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PLAIN ENGLISH SUMMARY 

The trimellitates category contains four U.S. HPV trimellitates. These substances are 
1,2,4 benzenetricarboxylic acids with side chain esters ranging from C8-C 10. Of these, 
the one most extensively tested, Tris-2(ethylhexyl) trimellitate (TOTM), has been shown 
to have a low order of toxicity. Existing toxicology data on these substances were 
supplemented with information on phthalate esters (1,2 benzenedicarboxylic acids) with 
side chains of similar length. 

The American Chemistry Council Phthalate Esters Panel HPV Testing Group believes 
that there is a sufficient amount of information available on trimellitates to substantially 
characterize the human health effects and environmental fate and effects endpoints for the 
remaining members of this category under the HPV program. TOTM has been sponsored 
under the OECD SIDS program through ICCA. A full SIDS data set exists for TOTM 
and is being used to support the hazard assessment of the remaining trimellitates in this 
category. No additional toxicology tests are proposed for these materials. 
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EXECUTIVE SUMMARY 

The American Chemistry Council Phthalate Esters Panel HPV Testing Group and its 
member companies hereby submit for review and public comment the test plan for the 
Trimellitate category under the Environmental Protection Agency’s (EPA) High 
Production Volume (HPV) Chemical Challenge Program (Program). It is the intent of 
the Phthalate Esters Panel and its member companies to use existing data and scientific 
judgment/analyses to meet the requirements of the Screening Information Data Set 
(SIDS) for human health, environmental fate and effects, and physical/chemical 
properties for this category. 

This test plan addresses the 4 HPV trimellitates listed in Table 1. Trimellitates are 
produced by esterifkation of trimellitic anhydride (TMA) with various linear and 
branched alcohols in the presence of an acid catalyst to form 1,2,4 -benzenetricarboxylic 
acids. Because the side chains for all substances in this category are of similar carbon 
number (CS-ClO) and structure, all four of the HPV substances were grouped into a 
single category. 

Trimellitates are used predominantly as plasticizers for production of flexible PVC. 
Because of their relatively high molecular weight (>500 g/mole) and bulky structure, they 
have lower volatility and greater resistance to migration than the corresponding phthalate 
ester plasticizers. They are predominantly used in the manufacture of high temperature 
PVC cables (Wilson, 1996). Since these chemicals are produced in closed systems, there 
is essentially no occupational exposure to these substances except at the flexible PVC 
production facility. Usually, these substances have been already blended to the 
compound as plasticizer, so it is not expected that downstream users or consumers are 
directly exposed to trimellitates. 

Testing Rationale: 

Because of the similarity in chemical structure, the Panel believes that the toxicological 
properties of the substances in this category will be similar as well. Thus, the Panel 
considers that the data for the best tested member of this category, tris-2(ethylhexyl) 
trimellitate (TOTM), also represent the potential for human and environmental effects of 
the other members of this category. In addition, data on TOTM indicate that it is 
hydrolyzed very poorly in rodents to the di-2-ethylhexyl ester and a mono-2-ethylhexyl 
ester. Therefore, “read across” for trimellitates would consist of comparisons to the 
similar phthalate esters, which are also being sponsored by the Panel under the HPV 
program. Existing toxicology data on these substances were supplemented with 
information on phthalate esters (1,2 benzenedicarboxylic acids) with side chains of 
similar length (see test plan for phthalate esters category). 

TOTM has been sponsored by Japan under the OECD SIDS program. A review of the 
available data for TOTM (Table 2) indicates that all endpoints have been adequately 
addressed, and that TOTM exhibits a low order of toxicity. Further, a comparison of the 
relative toxicity of TOTM to its corresponding phthalate ester, di-ethylhexyl phthalate 
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(DEHP), indicates that trimellitates are much less active than phthalate esters with side 
chains of similar length. Due to their higher molecular weight and bulky side chains, the 
remaining members of this category are expected to demonstrate a lower order of toxicity 
than TOTM. This is supported by a similar structural-activity relationship observed with 
phthalate ester compounds, i.e., the higher molecular weight phthalates (ester side chains 
zC7) are less active that the transitional phthalates (ester side chains C4C6). Thus, the 
use of TOTM to represent the potential hazards of the other category members is a 
conservative position. No additional toxicity tests are proposed for this category. 
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TEST PLAN FOR THE TRIMELLITATE CATEGORY 

INTRODUCTION 

The American Chemistry Council Phthalate Esters Panel HPV Testing Group and its 
member companies have committed voluntarily to develop screening level human health 
effects, environmental fate and effects, and physicochemical data for the trimellitates 
category under the Environmental Protection Agency’s (EPA’s) High Production Volume 
(HPV) Challenge Program. 

This plan identifies CAS numbers used to characterize the SIDS endpoints for this 
category, identifies existing data of adequate quality for substances included in the 
category, and provides the Panel’s rationale for utilizing the available SIDS data to 
characterize the potential hazards of all category members. The objective of this effort is 
to identify and adequately characterize the physicochemical properties along with human 
health, environmental fate and effects, to satisfy the EPA HPV program. 

DESCRIPTION OF THE TRIMELLITATES CATEGORY 

The trimellitates comprise a family of chemicals synthesized by esterifying trimellitic 
anhydride with alcohols with average carbon numbers ranging from approximately C7- 
C 10, in the presence of an acid catalyst. The category includes the four trimellitates 
listed in Table 1. Trimellitates in this category are all 1,2,4-benzenetricarboxylic acids 
with side chain ester groups ranging from C8 to ClO. The structural formula for 
trimellitates varies somewhat depending on the isomeric composition of the alcohols used 
in their manufacture. The specific alcohols used are 2-ethylhexanol (TOTM), iso-octyl 
alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a mixture of linear and branched 
decyl(40%) and octyl(60%) alcohols (DOTM). 

COOR 

ROOC COOR 

Trimellitates are colorless to slightly yellow liquids with high boiling points (> 25O’C) 
and low vapor pressures; these properties contribute to their high physical stability. They 
are readily soluble in most organic solvents and miscible with alcohol, ether and most 
oils, but essentially insoluble in water. Because of the similarity in structure as well as 
physicochemical properties, the trimellitates were grouped into a single category 
containing four substances with carboxylic side chain ester groups ranging from C8-Cl O. 
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DATA ADEQUACY REVIEW 

Literature Search: 

Literature searches were conducted by EMBSI Information Services on the 
environmental and mammalian toxicity endpoints for four trimellitates using the CAS 
numbers supplied by the Phthalate Esters Panel. A review of these substances was 
recently published (David et al., 2001). Therefore, the search was conducted using the 
MEDLINE and TOXLINE databases and limited to studies published since 1995. The 
TSCATS database was searched for relevant unpublished studies on these chemicals. In 
addition, a complete SIDS information package on TOTM was kindly provided by 
Dainippon Ink Jz Chemicals, Japan, as part of it’s OECD SIDS submission. Standard 
handbooks and other reference material (CRC Handbook on Chemicals; IUCLID) were 
consulted for physical/chemical properties. Information on manufacture and use was 
taken from EPA (198 1) and Wilson (1996). 

In addition, modeled data were entered into the robust summaries for all of the physical 
properties. There are a number of reasons for this approach: 

l The EPA guidance (www.epa.gov/opptintr/chmrtk/robsumgd.htm) allows 
inclusion of calculated values in the robust summaries for physical/chemical 
elements, 

l The need for a complete set of physical property data in order to calculate 
environmental distribution, and 

l Supplement measured physical properties for these trimellitates. 

The physical properties were modeled using the SRI/EPA computer program EPIWIN, a 
modeling package that includes a number of algorithms developed at or for the EPA. 
EPIWIN is the program used and advocated by the EPA. Because the model is a 
structure-property model a specific discrete structure is required and EPIWIN contains a 
CAS number database which contains the structures for the chemicals. For mixtures, a 
single representative structure is contained in the database and in this work, these 
surrogate chemical structures were accepted for further modeling. It should be 
remembered that the resultant physical properties are for a single structure not a mixture 
so the values are discrete numbers rather than ranges. 

The existing data for environmental and mammalian toxicology endpoints were reviewed 
using the literature searches to identify the most relevant studies for each chemical in the 
group. A number of the listed individual chemicals had no relevant studies identified in 
the searches. For the listed chemicals for which there were relevant data, all studies were 
reviewed using the criteria outlined in the EPA’s method for determining the adequacy of 
existing data for the HPV program and the ranking system proposed by Klimisch et al. 
(1997). A list of the most relevant studies that were available for environmental and 
mammalian health endpoints is presented in Appendix 1. 



Studies that were chosen for robust summaries represented the best available data for 
each specific endpoint. Published studies from the general literature, as well as a number 
of unpublished company reports, were obtained and summarized. Some endpoints 
include multiple summaries in order to present a more complete data set. 

TESTING RATIONALE 

Overview: 

The trimellitates category contains four U.S. HPV trimellitates. These substances are 
1,2,4 benzenetricarboxylic acids with side chain esters ranging from C8-C 10. Of these, 
the one most extensively tested, TOTM, will be used as a representative chemical to 
assess the potential environmental and health effects of the other trimellitate category 
members. A review of the available data for TOTM (Table 2) indicates that all endpoints 
have been adequately addressed, and that TOTM exhibits a low order of toxicity. Due to 
their higher molecular weight and bulky side chains, the remaining members of this 
category are expected to demonstrate a lower order of toxicity than TOTM. This is 
supported by a similar structural-activity relationship observed with phthalate ester 
compounds, i.e., the higher molecular weight phthalates (ester side chains zC7) are less 
active than the transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM 
to represent the potential hazards of the other category members is a conservative 
position. No additional toxicity tests are proposed for this category. 

Manufacturiw and Use 

Trimellitates are produced by esterification of trimellitic anhydride (TMA). The basic 
structure is an aromatic ring with side chains in the 1,2 and 4 positions. Trimellitate 
plasticizers are based on alcohols with (average) carbon numbers in the range 7-9. The 
relatively high molecular weight and bulky structure of these molecules gives them low 
volatility and makes them relatively resistant to migration, Their main application is in 
high temperature PVC cables (Wilson, 1996). 

Category Justification 

The four trimellitates in the HPV category, tris-2(ethylhexyl) trimellitate (TOTM), tri- 
isooctyl trimellitate (TIOTM), tri-isononyl trimellitate (TINTM) and decyl,octyl- 
trimellitate (DOTM). The distinguishing feature of these substances is in the alcohol side 
chains. TOTM has side chains with a Z-ethylhexyl moiety, TIOTM has iso-octyl side 
chains, TINTM has isononyl side chains and DOTM has mixed decyl(40%) and octyl 
(60%) side chains. These molecules are of the same general structure, differing only in 
side chains, and the side chains themselves are very similar, containing carbon numbers 
ranging from C8 to C 10. These molecules also have similar physical and chemical 
properties; in particular because of their high molecular weights and aliphatic character, 
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they have very low vapor pressures and very low water solubilities. Because of the 
similarity in structure and physical/chemical properties, the Panel believes that it is 
reasonable to consider this group of substances as a category and to rely on data for one 
representative member (TOTM) for all other representatives in this category. 

Phvsicochemical Properties 

Physicochemical properties for trimellitates are shown in Table 2A. The 2-ethylhexyl 
trimellitate ester (TOTM) is representative of this group of trimellitates as the other 
members are quite similar triesters of mellitic acid with C8 through Cl0 alcohols. 
TOTM has a melting point of -46°C and a boiling point of >3OO”C at 1 atmosphere 
(measured values are >3OO”C at reduced pressure). Vapor pressure measurements are 
only possible for TOTM at very high temperatures due to its low order of volatility. 
Measured values are ~1 Pa at 100°C and 13 Pa at 2OOOC; thus, the vapor pressure at 25O.C 
is extrapolated to be < 0.01 Pa. The vapor pressure calculated for TOTM by EPIWIN is 
5x10“ Pa. The water solubility of TOTM is also quite low. A measured value of 4x1 OA 
mg/L is available. However, water solubility is difficult to measure at such low 
concentrations, particularly for esters with densities near that of water and which tend to 
form dispersions in water and for that reason, standard test methods tend to over-estimate 
water solubility. The EPIWIN calculated water solubility value for TOTM is 4.5x1 Om8 
mg/L. The log of the octanol/water partition coefficient (log &,,J for TOTM is 
calculated (EPIWIN) as 11.6. Measured values of 5.94 and 4.35 are also available. 

Structure-property modeling has been done using the EPIWIN program recommended by 
EPA.’ This modeling has been used to estimate all of the required physicochemical 
parameters of all four of these HPV trimellitates. TOTM has a melting point below OOC; 
it is expected that the other members of this group will have melting points below 0°C as 
well. Due to their high molecular weight, these trimellitates are expected to boil at a 
much higher temperature than TOTM and than the corresponding phthalate esters all of 
which boil at >300°C at atmospheric pressure. EPIWIN estimates boiling points >5OO”C 
for all four trimellitates. Thus, all boiling points are assuredly >3OO”C and measurement 
is not necessary. 

For the phthalate esters, the EPIWIN model agrees well with measured values for the 
critical environmental fate properties of octanol-water partition coefficient, water 
solubility, and vapor pressure. By analogy with the phthalates and by EPIWIN 
calculations, these trimellitates are expected to be virtually water insoluble ~1 part per 
billion) and non-volatile (~1 Omg Pa). Measured values on TOTM confirm the expected 
low water solubility and vapor pressures. The log I&, values for all four trimellitates are 
calculated to be in the range of 11 to 13. The measured values reported for TOTM seem 
quite unlikely, since the measured value for the corresponding phthalate diester (DEHP) 
is 7.7 (which agrees well with the calculated value) and TOTM is expected to be much 
more hydrophobic due to the presence of a third ester group. Moreover, these measured 
values are more than 5 orders of magnitude lower than the calculated value. 

’ US EPA (2000). The Use of Structure Activity Relationships (SAR) in the High Production Volume 
Chemicals Challenge Program, http://www.epa.gov/opptintr/chemrtkkarfinl1 .htm 



The physical properties of vapor pressure and water solubility of the trimellitates are too 
low to measure accurately, as evidenced by the data for TOTM. Similarly the calculated 
log &, values are likely to be more accurate than laboratory measurements, due to high 
values beyond the range of applicability of the test methods. The water solubility is also 
so low as to make hydrolysis rate studies untenable. Thus, no further measurements of 
the physical properties of the trimellitates is necessary as the values calculated by QSAR 
models are likely to be as reliable or more reliable than the measured values. 

Environmental Fate 

There are data available on the degradability of TOTM. The measured abiotic 
degradation (hydrolysis) half-life of TOTM at pH 7 and 25°C is 17.5 days (0.05 year). 
The EPIWIN calculated hydrolysis half-life is 0.32 year. The atmospheric degradation 
half-life (hydroxyl radical attack) calculated by EPIWIN (AOP module) is 0.33 day. The 
measured biodegradability data on TOTM are an inherent 28 day degradation of 68% by 
14C-TOTM loss in a shake flask test and a degradation of 4.2% in the Japanese MIT1 test 
(OECD 301 C, ready biodegradability). Since the phthalate esters are readily 
biodegradable, it is likely that the low result in the MIT1 test is due to lack of 
bioavailability since that test has a relatively high solids content and since TOTM is 
much less soluble than the corresponding phthalate diester (DEHP). By analogy with the 
phthalates, degradation of the trimellitates is expected to proceed through step-wise 
hydrolysis of the ester groups to free alcohol and mellitic acid. These metabolites, in 
turn, are known to be rapidly degraded. No further degradation testing is necessary. 

The calculated environmental distribution of TOTM (Mackay level 1) indicates that 
negligible fractions of TOTM will partition to air or water, with the major fractions 
partitioning to soil (97.82%) and sediment (2.17%). Due to closely similar physical 
properties, exactly the same environmental distribution is calculated for the other 
trimellitates in this group. Environmental fate properties are shown in Table 2A. 

Toxicokinetics and Metabolism 

Absorption and metabolism were studied for TOTM administered in corn oil by gavage 
in a single dose of 100 mg/kg of body weight in 4 male SD rats. Urine and feces were 
collected over the following 144 hour period, after which animals were sacrificed and 
residual carcass levels determined. About 75% of the dose was excreted in the feces, 
16% in the urine as metabolites and 1.9% was expired as 14C02. Radioactivity was 
mostly excreted in the feces as unchanged TOTM (85% of the fecal radioactivity), with 
6% as isomers of the diester and 1% as the mono-2-ethylhexyl trimellitate (MEHT). 
Metabolites in the urine were identified as MEHT and metabolites of 2-ethylhexanol. 
Less than 0.6% of the dose remained in the tissues. Elimination of r4C02 was biphasic 
with half-lives of 4.3 and 3 1 hrs, and excretion of radioactivity in the urine was biphasic 
with half-lives of 3.4 hrs and 42 hrs. (Eastman Kodak Company, unpublished report 
1984). 
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These data indicate that TOTM is poorly hydrolyzed and absorbed across the 
gastrointestinal tract. By comparison, numerous absorption and metabolism studies on 
DEHP indicate that DEHP is readily hydrolyzed in the gut prior to absorption, with -50% 
of the DEHP dose absorbed by rodents following oral administration (Albro and 
Lavenhar, 1989). Hydrolysis in the gut appears to be an obligatory step for systemic 
absorption of phthalate esters. Thus, the relatively poor hydrolysis and systemic 
absorption of TOTM may in part explain the observed lower toxicity of trimellitates as 
compared to phthalate esters. 

Mammalian Toxicity Data 

A summary of the available toxicity data on trimellitates is shown in Table 2B. 

Acute Toxicity 

TOTM exhibits very limited acute toxicity with an oral LDsc > 2 g/kg, a dermal LDso > 
20 ml/kg (approximately 20 g/kg), and an acute inhalation L&O in the range of 0.23 to 
2.64 mg/L (nominal). There is, in addition, an acute oral LDso value for TINTM of > 10 
g/kg. Although some of these data are from older studies that may not have been fully 
consistent with current guidelines, these results are consistent with those from studies of 
phthalate esters produced from similar alcohol feedstocks. These data indicate that acute 
toxicity is not a concern for molecules of this type. No additional acute toxicity testing is 
planned for this category. 

Repeated Dose Toxicitv 

TOTM was tested for repeated dose toxicity in rats. Exposure was by dietary 
administration at levels of 0.2,0.67, and 2.0%. There was no effect on body weight or 
food consumption; liver weights in the 0.67% group were significantly increased, but this 
was judged to have been a spurious finding as liver weights were not increased in the 
2.0% group. There was also evidence of increased metabolic enzymes and cholesterol. 
There were also some changes in blood parameters but these were inconsistent, and were 
judged to be without toxicological consequence. The NOABL was 654 mg/kg/day based 
on a finding of slight peroxisome proliferation at the top dose (2%, ca. 1826 mg/kg/day). 
A NOAEL of 1000 mg/kg/day was similarly reported in an unpublished 28 day oral 
feeding study in rats (Japan Ministry of Health & Welfare, 1996). Based on these data, 
no additional subchronic toxicity testing is planned for this category. 

Mutagenicity 

TOTM was not mutagenic in Salmonella and did not cause mutations in the HGPRT 
assay in CHO cells. Additionally, there was no increase in unscheduled DNA synthesis 
in rat hepatocytes. TOTM induced neither structural chromosomal aberrations nor 
polyploidy in CHL/IU cells up to the limit concentration of 5.0 mg/ml, in the absence or 
presence of an exogenous metabolic activation system. In addition, a wide range of 
phthalate esters produced from similar C8-C 10 alcohol feedstocks have been evaluated 
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for both point mutations (Zeiger et al., 1987; Barber et al., 2000) and chromosomal 
aberrations (McKee, 2000) and have consistently been found to be inactive. Based on 
these data there is no need to conduct additional tests of trimellitates for point mutations 
or chromosomal aberrations. 

Reproductive/Developmental Toxicity 

TOTM was studied for oral toxicity in rats in an OECD preliminary reproduction toxicity 
screening test at doses of 0, 100,300 and 1000 mg/kg/day. Histopathological 
examination of the testes revealed decreases in spermatocytes and spermatids in males of 
the 300 and lOOOmg/kg groups. No effects of TOTM were detected on general 
appearance, body weight, food consumption, autopsy findings, and weights of the 
reproductive organs of both sexes, or on histopathological examination of the ovary, 
Except for the effects in males observed on histopathological examination, no influence 
of TOTM was detected regarding reproductive ability, organ weights or histopathological 
appearance of the ovaries, dehvery or maternal behavior of dams. No effects of TOTM 
were detected on viability, general appearance, body weight or autopsy findings of 
offspring. On the basis of these findings, the NOELs of TOTM for 
reproductive/developmental effects were considered to be 100 mg/kg/day for males, 1000 
mg/kg/day for females, and 1000 mg/kg/day for offspring. 

A comparison of TOTM to DEHP indicates that TOTM is considerably less active than 
its diester analog. The LOAEL for DEHP-induced reproductive and developmental 
effects is 140 mg/kg/day and 750 mg/kg/day, respectively. In contrast, no reproductive 
or developmental effects were observed with TOTM at dose levels up to 1000 mg/kg/day. 

Phthalate esters produced from similar C&Cl0 alcohol feedstocks as used to produce 
trimellitates have also been extensively studied for potential reproductive and 
developmental effects. Phthalate esters with linear alkyl chains >C7 (High molecular 
weight phthalates), demonstrate neither reproductive nor developmental effects in 
rodents. Thus it is highly unlikely that the remaining trimellitates in this category will 
exhibit any reproductive or developmental effects. No further reproductive or 
developmental testing is proposed for this category. 

Environmental Toxicity 

A summary of the available toxicity data on trimellitates is shown in Table 2B. There are 
acute aquatic toxicity data available for TOTM in fish daphnia and algae. No acute toxic 
effects to fish (Oryzias Zatipes) were observed at the highest concentration tested (100 
mg/L, NOEC > 100 mg/L). Similarly, no effects were observed in algae (Selenastrum 
capricornutum) at 100 mg/L (NOEC > 100 mg/L). The ECse for Daphnia magna was 
also above the highest concentration tested (180 mgL). It should be noted that all of 
these toxicity tests were conducted at concentrations many orders of magnitude higher 
than the true water solubility of TOTM through the use of a chemical dispersants. The 
calculated values for TOTM acute toxicity also predict no effects at the limit of water 
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solubility. Chronic fish and daphnia exposure studies on TOTM also show no toxicity at 
and above its water solubility limit. 

No measured aquatic toxicity data are available for the remaining members of this 
category. However, all of these are similar in structure to TOTM and to the higher 
phthalates and are expected to have the same characteristic aquatic toxicity, namely none, 
They are even less water soluble than the higher phthalates and like the higher phthalates, 
their solubility is too low to result in toxicity to aquatic organisms. 

In addition, quantitative structure activity relationships (QSARs) are acceptable sources 
of ecotoxicity information for the evaluation for chemicals that belong to chemical 
classes with established QSARS.~ Esters are such a class and the EPA’s QSAR model 
“ECOSAR” may be relied upon to evaluate the potential aquatic toxicity of these 
trimellitate esters. No additional environmental testing is proposed for this category. 

TEST PLAN SUMMARY 

The American Chemistry Council Phthalate Esters Panel HPV Testing Group believes 
that there is a sufficient amount of information available on TOTM to substantially 
characterize the human health effects and environmental fate and effects endpoints for the 
remaining members of this category under the HPV program. 

Physicochemical properties and environmental fate for all category members were 
calculated using appropriate QSAR models, and supplemented with measured data from 
the literature. Due to the poor solubility of these materials, the values calculated by 
QSAR models are likely to be as reliable or more reliable than the measured data. 

Mammalian toxicity data on TOTM is being used to characterize the potential hazards of 
the remaining category members. Sufficient SIDS data exists on TOTM to reliably 
assess acute toxicity, repeat dose toxicity, point mutations, chromosomal aberrations, and 
reproductive toxicity. The developmental effects of TOTM were indirectly measured in 
an OECD preliminary reproduction toxicity screening test. Extensive reproductive and 
developmental studies on phthalate esters were used as supportive information to 
characterize these endpoints. 

Both calculated and measured values for TOTM environmental toxicity endpoints predict 
no effects at the limit of water solubility. As the remaining trimellitates are even less 
water-soluble than TOTM, their solubility is too low to result in toxicity to aquatic 
organisms. 

No additional toxicology tests are proposed for these materials. 

Table 1. CAS Numbers and Descriptions 

* US EPA (2000). The Use of Structure Activity Relationships (SAR) in the High Production Volume 
Chemicals Challenge Program, http:/kvww.epa.govlopptintrlchemrtWsarfinll .htm. 
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Table 2. Summary of SIDS Information on Trimellitates 
A. PhvsicaYChemical Properties of Trimellitates 

W 
Carbon 
Chain 
Length 

CAS 
Number 

Chemical 
Name 

MP* VP PC 
Water Photo&g Hydrolysis Transport (%) c 

BP’” 
03 Cc) 

Solubility 
(hPa@WC) 00s Pow) (mgL w50c) 

Half-life Half-life 
(days) tfrs) Soil Air Water Sediment 

C8 3319-31-l tris Z-ethylhexyl (TOTM) -46 >300 ~0.0001*** 5.94 3.9E-04 0.33 c 0.05 
9lc 541 c 5.25E-11 c 11.59c 4.51E-08 c 0.32 c 91.8 3.6E - 6 2.SE -1 2.17 

C8 2725 I-15-8 triisooctyl ester 
CO 

197c 541 c 525E-11 c 11.59c 4.5 IE-08 c 0.35 c 0.43 c 97.8 3.648 6 - 2.8E -1 2.17 

c9 53894-23-8 triisononyl ester 
<O >300 

224 c 575 c 3.17B12 c 13.06 c 1.32E-09 c 0.31 c 0.86 c 97.8 2.748 - 7 9.61 E -9 2.17 

C8,CIO 67989-23-5 decyl. octyl ester 
<o 

234 c 585 c 137E-12 c 12.79 c 2.78E-09 c 0.32 c 0.98 c 91.8 1.02E 7 - I .79E - 8 2.17 

c = calculated data using EPWN, all other values are derived !?om measurements 
* = All of these trimellitates are liquids at zero degrees C. Modeled data do not accurately reflect melting points for these substances 

** = Measured boiling points were determined to be >3OO”c at 0.66 kPa 

*** = vapor pressure of TOTM 13 Pa @ 2OOV 
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Table 2. Summarv of SIDS Information on Trimellitates 
B. Toxicoloev Data on Trimellitates 

I 
Chemical Acute 

Name Oral LD50 

tris 2-ethylhexyl 
(TOTM) 

> 3.2 

Triisooctyl ester R 

mi,,,,l 
jecyl, octyl ester 

I 
R 

Acute 
Dermal 
LD50 

>20 
mMi 

(guinea 
Pig) 
.2.0 
mht 

(rabbit) 

I 
~2.64 NOAEL (rat, 

mg/L (rat, dietary) 654 
nominal) mglk@W 

t 

R R 

R R 

R R I 

SeneTox 
(Ames) 

Negative 

Developmental Acute Fish Daphnia s 
Negative 
(CHUIU 

cells) 

NOAEL (rat, 
oral) 1000 NOAEL (rat, oral) 

>lOO >I80 
WWW 

1000 mg/kg/day 
(3) 

I 

R R R R R 

R R R R R 

R R R R R 

R = read-across to TOTM 

Footnotes: A) Japanese Medaka (O/y&s latipes), 96 hr LC50 & NOEC 
8) Daphnia magna, 48-hr EC50 
C) Selenastrum capricomutum, 72-hr EC50 & NOEC 

(1) Inherent biodegradation by Shake Flask Method 
(2) Ready biodegradation by MIT1 method (OECD 30X) 
(3) OECD Preliminary reproduction toxicity screening test; indirect measure of develomental effects 

Algal 
(Cl 

wY- 

>lOO 

R 

F? 

R 

Biodegradatior 
% 

68-71 (I) 
4.2 (2) 

R 

R 

R 
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Appendix 1: Literature Search 

3319-31-1 1,2,4-benzenetricarboxvlic acid, tris (2-ethylhexyljester 

Reviews 

Japan dossier and robust summary for tris(2-ethylhexyl)benzene- 1,2,4-tricarboxylate. 
(DRAFT unpublished report, 200 1). 

Japan Ministry of Health & Welfare (1996). Toxicity Testing Reports of Environmental 
Chemicals, Vol. 4. http://wwwdb.mhlw.go.jp/ginc/dbfilel/file/file33 19-3 1- 1 .html. 

David, R. et al., (2001). Esters of aromatic mono-, di-, and tricarboxylic acids, aromatic diacids 
and di-, tri-, or polyalcohols. In: Patty’s Toxicology, Fifth edition, Vol. 6, Bingham E., B. 
Cohrssen and C.H. Powell (eds.), John Wiley & Sons, Inc. pp. 635-932. 

Environmental and Health Assessment of Alternatives to Phthalates and to Flexible PVC (2001). 
Danish EPA, Environmental project No. 590. 

Phys/Chem Data 

IUCLID, International Uniform Chemical Information Database, European Chemicals Bureau, 
Ispra, Italy - Feb 2000. 

Japan dossier and robust summary for t&(2-ethylhexyl)benzene- 1,2,4+icarboxylate. 
(DRAFT unpublished report, 2001). 

Ecotoxicity Data 

Japan dossier and robust summary for tris(2-ethylhexyl)benzene- 1,2,4-tricarboxylate. 
(DRAFT unpublished report, 200 1). 

Mammalian Toxicity 

BIBRA, The British Industrial Biological Research Association. (1985). 28-day toxicity study 
with tri(2-ethylhexyl)trimellitate in the rat. Report to the Chemical Manufacturers Association. 
Report No. 0496/l/85. 

Eastman Kodak Company, Rochester NY (1971). Tri(2-ethylhexyl)trimellitate. Acute oral 
toxicity. Unpublished report. 

Eastman Kodak Company, Rochester NY (1971). Tri(2-ethylhexyl)trimellitate. Acute dermal 
toxicity. Unpublished report. 
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Eastman Kodak Company, Rochester NY (1984). Absorption and Metabolism of (hexyl-2- 
t4C)tris-(2 ethylhexyl) trimellitate in the rat. OTS 42040. Dot. ID 40846503 1. 

Eastman Kodak Company, Rochester NY (197 1). Tri(2-ethylhexyl)trimellitate. Acute inhalation 
toxicity. Unpublished report. 

Japan Ministry of Health & Welfare (1996). Toxicity testing Reports of Environmental 
Chemicals, Vol. 4. http://wwwdb.mhlw.go.jp/ginc/dbfilel/file/file33 19-3 1 - 1 .html. 

Zeiger, E., B. Anderson, S. Haworth, T. Lawlor and K. Mortelmans. (1988). Salmonella 
mutagenicity tests. IV. Results from the testing of 300 chemicals. Environmental and Molecular 
Mutagenesis 11(12):1-158 . 

27251- 75-8 1,2,4-benzenetricarboxvlic acid. triisooctyl ester 
No relevant studies found. 

53894-23-8 1,2,4-benzenetricarboxvlic acid, triisononvl ester 

Esso Research and Engineering Company (1969). Acute Oral Administration of MRD-69-3 1 in 
Rats. Unpublished Report. 

67989-23-5 1,2,4-benzenetricarboxvlic acid, decvl octvl ester 

No relevant studies found. 
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331931 lSIAP910.d~ A-I-134686 

The chemical is currently oP10w priority for further work. 

SUMMARY CONCLUSIONS OFTHE SIAR 

Human healzh 

4cule loxicily of TOTM is low, LD5r? >2,000 mg!kg in ra16, In the irrilation-test for animals, this 
substance is slightly irritating to Ibc skin and lhe eyes Sensitizdon test on guinea pig ~hbwed”no 
wtsikation”, Oral study in rats conducted for 28 days at doses ofO(O), 0,2(184), 0.67(650), 
2,0(1826) % @g/kg bw/day) of TOTM. There were no statistically significant differences in body 
weights Belwcen control andTOTM trealcd groups. There was a sigaificant diKferenct between 
XM.W~ and treated groups in the.foUawing: htmoglobjn concentration (lower in boih sexes, 0.67 DT 
2,0% TOTM), leucocytecounts (higher in males al 0.67 or Z.@?&), absolute and relarjve liver weight 
[higher in both sexes at all levels except 0 or 0.2%),scrurn albumin (higher in both scxcs at 0.67 or 
,?.O%), serum cholesterol levels (hi&et in males al 0.67 or 2.0%), serum urea (higher in males at 
2.0%), strum lipids (decreased in females atO.2%). Liver biochemistry revealed statistically 
significant differences between treated and confr~~l groupss indicated by palmitoyl CaA oxidation 
[increased in both sexes at 2.0% and males al al2 dose&els), and cataIasc aclivity (increased in 
mates at 2.0%). 
Preliminary reproductive toxicity screening teSt rev+zals moderate decrease oSpennatacytes and 
sgermatids in males at lWmgfkg/day. From these IWI) test results, he NOAELs for repeated oral 
toxicity were considered to bclO0 mgikg/day for male rats. The NOAELs for reproductive/ 
dcvelapmeatal taxicity were considered tv b~,000 mg./kgiday for female rots and for offspring. 
TDTM was evaluated its genntoxicity by many assay systems. It was neithermulngenic in bacteria 
nor clastogenic in mammalian cellsin vttro. All other in vitro and in viuo assays gave negative 
results. It is concluded that TOTM is not genotcrxic in vitro and izt viva. The repwtcd resulls of 
carcinogcnccity was invalid. 
Absorption and metaholisrn were studied for”C labeled TOTM and aboul 75% df lhc dosewas 
excreted unchanged in the feces, 16% in the urine as mtnboliles and ‘J.!JS was expired as “CO,. 
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II 

The Mackay lcvcl III fugacity Model was employed 10 eslimare the environmental distriburion of T0-r’~ 
in air, watter, soil and sediment If released to air, TOTM will exjst solely in lhc parliculare phase in the 
ambient atmosphere. If released to Soil, TO’XM is not expected to have mobiliry. If released into water, 
‘FOTM is expected to adsorb to suspended solids and sediment in wuer. 

TOTM has to be considered as weakly toxic against aquatic organisms. The substance is no1 readily 
bio&gradahle. Measured BCF of this chemical is reported as less lhan 110 2.7 in carp for 6 we&s, which 
suggest that bjoconcenaakm in aquatic organisms is much lower than the value estimated from 
logP0~+5.94). The ioxicjty data to aquatic plants (algae; Sehasrum oupr~omtctu~~) was .lQQ nlg/L 
for EC% (72hr) and NOEC (7Zhr)- The acute loxicity data in fish @edakir Orytins Icrripes) were ~100 
mg/L (96h, LC, and NOEC) and ~7.5 mg!L (IAd, LC, and NOEC). In Daphnia magna, acute roxicjty 
was >18OmgL (4&r: E&) and chronic loticity was 55.6mg/‘L (21d, reproduction NOEC). All rhm 
data were obtained in supersaturated solution with tht aid aEsolubilizer (Ha-40). The test solution was 
mnsjdered to be homo&eneous substantially. Ariolher chronic toxicity data iSk@nirr mzgna (NOEC 
fl.DBZmglL) wds repartcd Though this value is lower than the saturation point, tie abse~ed 
concentration data was less reliable. Assessment factor of lOOwas chostn 10 detctmiaethc 1~wes1 PNEC. 
Thus, calculated PNEC (=O.CQOSZ mgLL) of TOTM is closely 10 rhe value of one hundredths (assessment. 
factor) of saturalion paint, From these toxicity data, it is difficult to d&de rhe exact PNEC, but we are 
sure of the practical safely of TOTM against aqualic organisms. 

T’CYJM is manufactured as Ilre plasticizer of PVC applications. 
The production volume of MTM in Japan is apprOximat&y 20,ooO lonncs/year end alss, Ihere are 5 
manufacturers in Japan. Eslimated global production is 4O,ooO-11)0,000 1onneSIyear. This substance is 
produced in closed system and mainly used arglaz+ticizer for PVC ellectrical cabk and wire. And so, this 
substance has heen already blended to the compound aplasticizer, SO it is not cxpec@d lhat downskeam 
users or consumers af electric tie industry may expore to this substance. 

Occupational exposure may occur through dermai Conllrct and inhalatian of misr. The process is 
constructed by closed system and workers wear protective gloves and goggles during the operation, so 
significant txptxure is not expected. 

NATURE OF FURTHER IVOKK RECOMMENDED 

No reconnnendatinn 
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CAS NO: 3319-31-I 
PIJYSICAL-CHEMJCAL 
2.1 f Melting Point 
2.2 Boiling Point 
2.3 Density 
2.4 Vapour Pressure 
2.5 Partition 

Coefficient 
&w LJ 

2.6A, Waler Solubiliry 
B. PH 

IJxa 
2.12 Oxidaiion: 

Rcductibn 

ENVIRONMENTAL 
FATE AND PATHWAY 
3+1+1 ; Photodegradation 
3.1.2 Stability in Water 

3.2 
3.3 

Manilaring Data 
Tranqmrt and 
Distribution 

ECOT 
4.1 A 

4.1 El 

4.2 

‘XICOLOGY 

Acute Toxicity to 
Fish 
Prolonged 
Toxicity 10 Fish 

Acute Toxicity 10 
Aquatic 
Invertebrates 
(Daphn~a} 
Toxicity to 
Aquatic PIants 
e.g. Algae 
Chronic Toxicity 
to Fish 

SPECIES 

. 

&?k?nosrrir?n 
Cqwicorn u rum 
ATCC22662 

OECD 3-G 102 
Olher (unknown} 
Olhtr (unknown) 
OECD TG 104 
OECD 7-G 107 

OECD TG 10s 

OECD TG 111 

Cal culatcd 
[Level III 
Fugacily MudcI) 

(local exposure) 
OECD TG 302C 
OECD TG 305C 

OECD TG 203 

OECD TG 204 

OECI) TG 202 

OECD TG 201 

; -5O”C(223 &q 
283 *C (at 4 Wa) 
1.987-0.990 g/cm3 al 20 “C 
c 2.8 x 10” Pa at 100 “C 
i-94 at 25 “C 

hle 
Stable at pH 4 al 50°C 
r ,n=17.5 days al pX 7 al 2i*C 
rln=11.9 days at pH 9 at 25°C 
Qoae 
:Relsase 10% to air) 
4ir Waler Soil Sediment 
19.6% 4.796 66.2% 9.5% 
:Rclcase 100% lo water) 
4ir Waler Sail Sediment 
1.0% 32.7% OS % 67.2% 
(Release 100% to soil) 
Air Waler Scd Skdiment 
0.0% 0.0% 100% 0.0% 
PECkti = None 
4.2 % after 28 dsys 

LC& (96 hr) > 100 msrr, 

LC,, (14 day) > 75 mglL 
NOEC(l4 day) s 75 mg/L , 
LOEC(14 day) > 75 mg/L 
ECse (24 iv) s- 180 mg/L 
ECSa (48 ht) > 180 q/L 
NOEC ;z 180 mg/L’ 
LOEC a 180 mg/I- 
EC& (72 hr) 3 100mg/L 
NOEC(72 hr) B 100mglL 

-- _-.-____ ___-. 



t.5.2 

1.6.1 

4.6.2 

446.3 

roxlr 
5.1.1 

5.1.2 

S.1.3 

5.2.1 
5.2.2 
5.3 
5.4 

5.5 

A. 

B. 

5.6 

5.7 
5.8 

5.9 

5.11 

Developmental 
ToxicilyI 
Tcralogenicily 
Experience with 
Human Exposure 

c!a heyorrd SDS req remellt$ can Q,e ad&d if the items are relevant to the assessment of 
the chemical, e.g. corrasiueaess~icritrti6n,carcinogenicily. 

Chronic Toxicity- 
to Aquacc 
invertebrates 
(Duphnia) 

Toxicity to Soil 
Dwelling 
Organisms 
Toxicily fo 
Terrestrial Plants 
Toxicicy IO Other 
Non- Mammalian 
Terrestrial Species 

OLQGY 
Acule Oral 
Toxiciiy 
Acule Inhalafion 
Toxiciry 
Acute Dermal 
Toxicity 
Skin Irritalion 
Eye Irrilalion 
Skin Scnsitisazion 
Rq?crlcd Dose 
Toxicity 
Genetic Toxicity 
Ir WTO 

Bacleri al Test 

Non-Bacterial In 
visa Test 
Genetic Taxicity 
h Vk 
Csrcitrogeaicity 
Toxicity to 
Reproduction 

Rat 

Rabbit 

Rabbit 
Rabbit 
Guiuea pig 
Rat 

s. fyphimzrrirrm, 
E. cdi 

CRWIU cells 

hltolm . 

Mouse 
Ral 

3ECD TG 211 

OECD TG 401 

Other 

Other 

Olhct 
Othex 
OECD TG 406 
OECD TG 421 

Japamm 
Guideline rind 
OECD T(3 471 
8c 472 
Japanese 
Guideline 
Other 

Other 
OECD T13 421 
Preliminary 
toxicity 
screening test 

NUEC[Zld,reproduction)= 55.6 me 
LOEC(2~d,repraductjo~)>lO~m~~L 
EC,o(Zld, reproduction) ~39.1 mg/t 
LCsI, for parental i?#phnia(21d)>100 
mg/L 
NOECs0.0082 (2ld, reproduction, 
parent Dqhnia mortality) 
NQIX 

NQlli?, 

None 

. . 
1 

2,600 mg/d (4hr) 

LDo > 2.0 mWkg 

Slightly jrrilaiing . 
Slightly irrilating 
Not sensitizing 
NQAEL = 100 mg)kg bw 
LOAEL = 300 mgikg bw 

- [With metabolic sctivftion) 
- (Without metabolic acrivatiun) ’ 

- (With melabnlic activatjon) 
- (Without melebolic activation) 

Na valid data 

No vaJid data 
NOAEL = 104 mg!L (male)’ 
NOAEL = 1,000 rug/I., (female) 
NOAEL = 1,000 mg!L (Offspring) 

None 

None 
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SIDS hitid Assessment Report 
for 

13th SLAM 
(November 6-9, Z~IUI) 

Chemical Name: Tris(24hylhexyl) hPnzene~1,2,4=tric?rboxy]aLe 

CAS No: 3319-31-l 

Sensor Country: Japan 

National SEX3 Contact Point in Sponsor Count: 
Mr. Koji ‘I’omita, hGtist~~ of Foreign -airs, Japan 

. HISTORY 
The tiginal llKLII3 documents were prepared by European 
Commission. .Dainippon Ink and Chemicals Inc., Japan 
reviewed the documents after itxarporatian of Japanese, 
testing results. 

ICCA Initiative work led by Dainippm Ink and Chemicals Inc., Japan 

Deadline for circulation: 
Ihte of Circulation: 
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SILDS INITUJL ASSESSMENT REPORT (SIAR) 
‘I’ris(2melhyIhexyl) hmzcnc~~,2,4-l~icarb~xylate 

1. IDENTITY 
IUI’AC Nsme: 
CAS Nnmbcr: 

‘bis(2-elhylhexyl) bcn~~nc-7,2,4-tricarb~xylatc 
3313-3 l-1 

Malccular formula: C&H&3, (MW=546.79] 
Struckural Corlnula: FHZCHs 

COOCBzCHCH,CH2CH&H, 

Synonym: TI)TM 
Tris(Z-ethylhexyt) lrimcllitite 
Benzene~l, 2,4-tricarboxylic acid tris-(Z-ethylhexyn ester 

Purity: >!?9.J% 

Impurity: Dif;Z-dhylhexyt) phthalak @EHp3 < 0.1% 
Water 

Additives: None 

Table 1. Physical and Chrmica~l Proper(ies 
Items ProlaeoI Results 
Melting Point OECD TG 102 < -50°C 
Boiling P0irtt Unknown 
Density Unknown 

283”c(4 hPa} 

Vapor pressure OECD TG 1oQ 
0.987 - 0.990 gkcm3(2cYc) 
4.8 x 30’ 

ktitian Coefficient (LOgP,) OECD TG 1W 5.94 (25C), 
Pa(lWC) 

Water Soiubility OErnTG 105 0.13 m&J L (zxf) 

The production volume of TOTM in J;aplln isapproximately 20,000 tonnes /year aad ah, there 
are 5 manufaclurers in Japan. Estimaled global ptoduclion is 40,000 - 100,000 tonnes,~ear, 
TOTM is produced in closed syswn andmainly used as plasticizer for PVC electrical cable and 
win: especially for high temperdure application.TOTM is no source of paiential release 10 Ihe 
environment except Car samplingand maintenance af the productionfacilihs 

2.1 Enviroumenlal Fate 

Based upon the biodegadatian measurement, the substance is not readily biodegradable. TDTM 
achieved 4.2 pcrccnr of its thcaretical BOD using tin activated s1udgelnacslum during a 4 
we& incubation in a singlescreening study. 

2 



The Mackay 1evellIJ fugachy model was employed LO estimate the environmcnla] distribulion 
of ‘l’IXM in air, waler, soil and sediment. The calculation results are shown jn %ble 2.1f 
released to air, an estimated vapor pressure of 1Gsss than 2.8 x lo4 Pa al 1OO’c indicates ToTlq 
will exist solelyin the particulate-phase in the ambient axnosphere. I%nic.uia~e-phaseTOm is 
removed from the amwsphere by wet and dry deposition. If released to soil, TOTM isnot 
expected to have mobility based upon the fugacity model calculalion VolaGlizalionfrom soi1 
surfaces is nut expected to be tin impananl envirflnmcnlal fate process based 011 hcslirna~cd 
vapor pressure of this substance. If released inlo waleI, TOTM is expected lo adsorb 10 
suspended solids and sediment in water based upon thdugacity model calculali~n. [Dainippon 
Ink and Chemicals, Inc. (2CGl)J 
Hydrolysis may be an important envirt-mmcnlal fate process based onxlimaled hydrolysis half- 
1i~e.t of 17.5 and 11.9 days at pH 7 and 9, respectively. Measured BCF values of less than1 to 
2.7 in carp suggest thatbioconcenUaIion in aquatic organisms is low. 

Table 2. Prcdictcb dMrii?Jution oTTOTiM using Fupocity IevcI Ill. [%) 

C#mpartmenI 
R&?use /lx?% 10 Rekwse I#% tQ Rekaxe 100% to . WI1 zer soil _ 

Air ;ki 0.0 0.0 
Water 4.7 32.7 0.0 
Soil 66.2 100.0 
Sediment 4.5 0.0 

2.2 Human Exposure 

2.2.1 Occup&ticmal exposure 

The substance is produced and used in closed system. So, occupationa exposure js limited in 
Ihe case of sampling and maintenance at the producrion facilities- Moreover, the exposure ticne 
is very short. The major rout of occupational exposure is inhalation and &mal. 
7%~ atmospheric concentration was measured at wo production sites in Japan. The monitoritig 
data are shown in Table 3. The maximum exposure level is estimated according bo working 
schedules as follows. From Table 3, if a single worker [l3ody weight; 70 kg, respiratory volume; 
1.25 m’/Jwur) is assigned b implement all daily operation without protection, the daily intake 
(EBE inh) is calculated as 1.77 x 10’ mg/kg,‘day as the worst case. On the other hand, a single 
worker (surface area of exposed skiq 840 cm2 for hands) daily dcrmal dost @HE der} is 
calculalcd as 2.47 mg/k&Jzly based on bebw calculation as the worst case without protection. 
Workers wear protective gloves and glrgg1e.s during the operation, sosignificant exposure is not 
expected. 

79blc 3. Available warkplace nlonitnring gala f’r TOT?4 @HE intt) 
Ckcupatio* Frequency Dural.im Working hfax EHE inh Referenc.e 

Tim&/day- Hr h/day-- cancenlra timm mg/kg!day 

Sampling 
Anaiysjs- t 0.067 0.335 
Charge 10 drum 1 0.833 0.833 
Total 11 1.253 
EI-IE inh: Estimated Human Exposure for inhalation 

0.053 
0.076 

3.17X’1@ _ Japan 

1.13x10” (2001) 
1.77xw “4 



Calculation: EHE dcr = (Cdcr * T * S * I ) /IV 

EKE dec Eslimated Human Exposure for &ma] 
Cder = 990 mgkm3 (Rate in producr contacled by worker) 
T = 0.01 cm phickncss of subslance) 
S = 840 cm2 {Surface area of exposed skin) for hand 
f = 0.0208 day/day 
W = 70 Kg 

(Exposure time per day ; lQmin/BHr, [Iday I BHt} assumed) 
(body weight) 

2.2.2 cQn5umer exposure 

Usually, this substance has been already blended to the compund aglaslicizer, so jl is not 
LvKted lhat downstream U%%S or consumers of electric wire industry may expose to lhis 
substanca 

3.HUMAN HEALTH HAZARIJS 

3.1 Ei’fcct~ on Human IHealth 

3.1.1 l’oxicokinetics and metabolism 

I Absorpion and mctibolism were studied for TOTM(l.4C-IabeSed 011 the 2-carbon atom of 2- 
dhylhexyl group) mixed wi1h corn oil and adminislered by gavagc in a single dose af l@,J 
m&kg of body weigh1 in 4 male SDrals. About 75% of the dosewas excrclcd unchanged in the 
feces, 16% in the urine as nz1abolites and 1.9% was qircd as 1dC02. RadioadivIly was 

excreted in lhe feces as unchanged ‘I)TM (85% of the fecal radioactivity), mono- and di(2- 
elhglhcxyl) trimtlliiate(h@TM and DDTM, respectivcly),and as unidentified polar mctabolites, 
Metabolites in the urine were identified 8s haTM and rnelabolites elf Rthylhexanoi less than 
O.&ok; of the dose remained in lhe tissues. Elimirration of’C0, was biphasic wilh half-l&s of 
4.3 and 31 hrs, and excrctjan of radioactivity in the urinewas biphasic with half-lives of 3.4 hts 
and 42 hrs. [Eastman Kodak Compaq] 

3.1.2 Acute toxicity 

Acute t&city data are mainly reported for rat, mice and rabbits. We could find 12 acute 
loxicity data for atimals(oral(6i), inhalation(l), lP(z) and dermal(3)) lest d&a, and o~~c(oral) 
study FHW, Japan (1996)) and two(ord and &riual) studies puodex Inc.(l%l), Nuoda 
Inc(1982c) ) were conducted by the method of OECD TXi and similar method to OECb TG, 
respeclively. 
The data, which we feel informative to evaluate the acme toxicity, are Med in Table 4. 

)c 'J?ablc 4. Summary oPcffccfs of”I’OTM OR animals (Acute Taxicily) 
Rcjlle Animals WUCS Type References 

Ora1 Rat >2000 mg/kg J-h MHW, Japan (1996) 
Rat x5000 mgjkgbw I& Nuodex Inc(1981) 

Inhalalion Rat .26@3 mJ?&13 LC, h’uodex Inc.{1982b) 
Dermal Rabbit ~2 ml&g Lb Nuodex Inc(1982c) 

Rabbit >1970 mg&g bw LD,, Tenneco Chemicals(f981)) 
! LP, Rat >32OCl m&Q bw LD, Eastman Kodak (1983) 

MIX&e >32OCl rng!kR bw LD, Easrman Kodak 41983) 

4 
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It can be concluded Ihar acute toxicity (Oral) af TOTM is LQ,, ~2000 mB’;kg in rar. 

3.1.3 Repeated dose toxicity 

Among the ejghl available data, four were conducted under the GLP. Three studies were 
considered to be key study. 

The first study was the ~4 study by CMA(l985). The subchronic toxidry af em 
adminisRred omllg in Ihe diet QrOups of 5 male and 5 femaleFis&er344 ratsal levels of(j((j), 
0.2(134}, 0.67(650); 20(1826) $6 (mgjkg bw/day) for 28 days was determined There were no 
statistically significant differences In body weights between contro1 andT3TM lreated groups. 
There was a significanr difference between control and treated groups in th&ollowing: absolute 
and relative liver weights {higher in both sexes at all levels except 0 or 0.2k)serum albumin 
(higher in bolh vexes at 0.67 or Z.C%j, sawn choltstcral levels {hi&et In males at 0.67 or 
2.0%26). Liver biochemistry revealed stalistically significant differences between treated and 
cnnt~-~l groups as indicated by palahoyl CoA nxidatidn (increased in both sexes at 20% and 
males at all dose levels), andcalalase activity (increased inmales at 2.0%). So, Ihc NOAEL for 
repented dose toxicity is considered to be 184 mg/kg and the LOAELis 650 mg/kg for both 
sexe-5. 

The second Snrdy was lhe oral ~ludy by ~WJapan(l996). No ItsI substances related changes 
were noted in tcTms of clinical Sip, body weight, food consumption, and hematolcq\t, blood 
examination, urinalysis, and pathological findings. So, the NOEL for repeat dose tor;‘cily is 
considered to be 1,MlO m@‘kg/day fas bbth sexes. 

The third sludy was the OECD pr$iminary rqmductim toxicity screening 1cst by. MHW 
Japan(1998). Gavagc srudy in SD rats conducted at doses of 100,300 and l,COO m&&/day 
(Male; 46days, Female; from 14days before mating to day 3 of ladation)of TOTM. The 
decreases in spermaiocytes and spermatids in males was observed fm 300 and 1.000 m&kg 
groups by histop~rh~lcgical examination. No effects on general appearance, body weight, food 
consumption, autopsy findings, weighis of [he rcprodudive organs ofboth SCJXC~ OJ 
histopathIogica1 features of the ovary were detected. So, the NAVEL is considered KO be 100 
mg/kg/day for males, and 1,000 mg/k@iay for females. 

Thae is no available information on human toxicjty. 

The I’WAEL and the LoAl% for tipeated oral toxicity are considered to be 100 and 300 
mglkgiday for tats, rcspcc~ivcly. 

3.1.4 Genotoxicity [ Mutagenichy 

WC can t3nd five reports for Ames Tests. One PHW, Japan: 1996) Is conducted under GLP and 
others are not. The study of MHW is consjdercd 10 be a key study. 
MTM has been investigaled in V&O lests. This suNlance did not induce gent: mutation in 
bacterial system (MW, Japan: 1996), and chromosomal aberration in mammaliancultured 
cells (MHW, Japan; 1996). with and without an EXO&WYUS melaholic activation syslem.Among 
these studies, MHW study was identified to be a key study because it was well conductedrnd 
reported. 

5 . 
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Reverse gene muralion assay was conducted by OECD TG 471and 472, using pre-incubation 
method. TOIM was not mulagmic inS&rone!la l~~~~hi~~tirrn IXIUO, TAI.535, TA98, X41517 
and E.schwichia coli WP2 uvrA a1 concenI.&on of up to 5000 ug /plate, wilh or withoul aa 
exogenous metabolic activation system (MHW, Japan3 996). 

C’bromosomal aberralion lest by OECD TG 473 was conducted in cultured Chinsc hamsrer 
lung (CHLfU) cells. Struclural chromnsanal aberrations and pdlyploidy were no1 inducedup IO 
a m;lximum conccnLralion rf 5.0 mg(mL on conlinuous trealmcnf and with ShoTI-term 
rrcament, with and without an exogenuus maaboiic ac(ivatja system (MHW: Japan: 1996). 

And all other test resull~ (HGPRT assay, Unscheduled DNA synthesis, Dominant kfhal Assay 
for example) shows that TCJTM is not genetoxic 

This substance is considered to be notgenotoxic wirh and withnut an exogenaw metabolic 
activation system in bacterial test and chromosomal aberration testin viirn. 

3.1.5 Carcinogeneciiy 

One brief repan states only that tests in mice, with a propensity lo fclrm pulmonary adcnomas, 
were negative for TOI%& unlike those using urethane. Tbecarcinogentcity rests reveled that 
Ihe them ical is negative but test result was invalid. 

The CECD Pr4iminary Reproduction Toxicity Screening ‘Kst was pcrJ&ncd. [MHW, Japan: 
1998]. This study was identified to be well conducted an&ported. 
Gavage study in SD rats conducted at doses of 100,300 and 1,000 q&g/day (Male; tiys, 
Female; from 14days before mating to day 3 of lactirionpf TCEM. 
flistopathological examination uf the tt%tes revealed decreases inpermalacytes andspcmmids 
in maks Of the 300 and 1,000 mg/‘kg groups. NE) effects of TOlN were detectedon general 
appearance, body weight, food consumption, autopsy ffndings, anti weight uf reproductive 
organs of both sexes, or on histoparhological aamination of the ovary. On the basis @ these 
findings, tie NOELs of IXIThJ for repeat dose 1aKicity are cansidercd to be 100mgr’kg/day for 
Xfldb, and &a%) m$jjk@ay for f+Zl'MleSv 
Except for the effects in males observed onhist6pdth~logical examination, na influence of this 
substance was detecled regalding reproduclive ability, organ weights or histopathological 
appearance of the ovaries, delivery or maternal bchaviorof dams. No &fect of TOTM were 
detected on viability, geneml appcarancqbody weigh1 07 autopsy findings of offspring.On the 
basis of these findings, rheNOI!%s for reproduclive/ developmental toxicitywere con$idered to 
be 1Wmg/kg/day for male rats, 1,000 mg&sday for female rats, and 1,000 mgIkg/day for 
offspring. 

The NXLS for repr~ductive~develapmental toxiciry v.-cre considered to be 100 m@‘Jcg!day for 
male rat&, 1,000 mgAq@day for female rats, and 1,000 mg%lg/day for oirspring, respectively. 

Xl.8 Other : Irritation and sensitization 

Six and i&e results are reported ior skin and eye irritation test, respectively, hll these test 
rasul& showed thar MT54 is slightly irritating t> UK skin and the eye. 



Sensitization tw nn guinea pig using OECIYI‘G 406 
sensitization”. 

(Tenneco Chemicals, 198l)showcd I‘ no 

32 Initial Assessment for Human HenNh 

Acute toxicity of TOTM is considered 10 be LQ, SO00 mglkg in rat, 
In the irritation-tesl for animals, TCKM is slightly irritaIing 9) the sirin and the. cyc. 
Sensitization test on guinea pig using OECIXI’G 4-M showed rl no sensilization”. 
The NOM& and the LOAEL for repeated oral loxiciiy are considered lo he 100 and 300 
n-g/kg/day for raq respectively 
The NOELs for reproductive/developmental loxicily were considered to be 100 mg/kg/day for 
male rats, 1,000 mg%g!day for female rars, and 1,000 rng!kg/day fbr offspring, respectively. 
This substance is not genctoxic with and wilhout an exqenous metabolic activation system jn 
bacterial test and chromosomal aberrarion lestin vitro, 

TOT&I produces the same S~CT~IU~ of morphological and biochemical change jn the rat liver as 
DEXP. TCU’M, however, was much less potent in ils actian, with a dietary level of 2.04, 
causing less pcruxisumc proliferation aadperoxisome-associated enzyme induction Ihan 0.67% 
DEJiP. Also, the level of pemxisome induction in rats given TOThi is &z.ss than In those 
receiving a melabotically equivalent dose of 2-ethylhexanul, Fuxthermore, on a molar basis, 
cffecis were lower GM-I with DEW. An effect of MEHI’, a meiabolite of DEHP, was not seen 
with TOTM. [The British Industrial biological Research Associalian (I98S), EpA 
OTSO510637(1985), JOHN R HDDGSON. (1987) ] 

In addition, reccrrtiy studies have determined that rodents (rats) are susceptible tcpernxisome 
proliferation, After all, these results suggesl lhat the effect of DEHP on tjver tire markedly 
different between other species (marmosets) and rodents (rars). Yw+himasa Kuruta et al. 
(1998)] Therefore, DEHP was downgraded from Group 2B to Gruup 3 by the IARC 
Monugraphs Working Group. (February 2000) Group 3 is ” cannot be classified as to its 
carcinogenicity to human.?. 

4. Hazards to the Envhnment 

43. Aquatic EExts 

TOTM has to be considered as weakIy toxic against aquatic organisms. Aquatic effects xvere ’ 
tested and results arc summarized in Table5 As the Ioweslacute and chronic loxicily data, ECU 
(r100 m&I.. ,72lar) of Sderraslrrrm cqwicornunrm ATcC22662 and NOEC (55.6 mg/L.,. 2lday) 
of Daphnia magna were adopted, respectively. 

lhble 5. Summary of tfl’ects of TOTM WI ayuuiic. crpmisms 
Qrp;anism ‘kt dura lion Result (mglL] _ Reference 
Aigue 
St4??lRSt?W?Ti 72hr EC9 >lOO IU, Japan 
cRpttmmufum NC?EC> 100 
ATC.CZ2662 
I!ZVP?V~b,rdi!Z~ 
Usffinia magna 24 hr EC, >180 EA, Japan 

48 hr EC$, >180 
NOEC:>3 80 

!!!.!!r. -.-.--... --.-- ---lz!z53~ ICI 1990 -- ---..1.1.-.-*- 
21 dq EC, =89.1 EA, Japan 

NOEC=55.6 
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F&l 
Oryzias Wipes 

-_.___ -.- _----- _-_..-.-..- ____,-.., ..__. 
21 day 

,-- -...- ..- _-__ -_---- -.,-._.,.___ 
NOEC=O,U82 CMA (3 985) 

96 ht ---w....I”..-..I-..“- - Lc, >loo EA, Japan -----...,~I._-_.---__. 
14 day LC, .75 EA, Japan 

lWECb75 

I 

As the acute toxicity data, ES& (>lOO mgk ,72hr) of Selenasnrtm cup~ic~mrmn ATCC226152 
and ECs3 (180 mg/L 48hr) nf Daphnia magna were adopted, respectively-As the chronic 
toxicity data of Daphnia magna and lhe pkqed loxicily data uf fish @piss latipes), NOEC 
=U.O82mg/L (Zldnys) [CMA; 3985] and NOEC=75mgfL (14days) [EA Japan] wcrc adopted, 
respectively. All tbsa &ta in supersaturated solution, w&h wa6 considwed ta be 
homogeneous substantially, was obtained with the aid of solubilizcr (HCO-40). Though 
the observed concentration data was less r&&lee, one chronic tixici1.y 3ata (NOEC: 
Xl.082mglL) WBE reported in a lower concentration l&n saturation point. 

TWO other acute (ICr 1990) and chronic(EA Japan) dala would be bdpful for evaluatioa of the 
twicity fcx Daphnia magna. These teszs wete conducwd in a supersarurated solution. 

Assessment ~WUW of 100 was chosen to determine the lowest YKEC. Thus, calculated 
PN2C (=CM?oO82 mgt’LJ of TOTM is c~ow?Iy to the value of one hruadredths (aRae;ssment 
factor) af saturation poink From thess tiricity data, it ie diEcult t.o ckc3de the exact 
PNEX, but we are sure that TOTM is practically non-t&c against aquatic organisms, 
4,2 Terrestrial effects 

There is no available infOrmalion. 

Hydrolysis may he an important environmental. fate process based on-&mated hydrolysis half- 
lives of 17.5 and 11.9 days at pN 7 and 9, rcFspectively. The substance is not readily 
biodegradable. Measured BCF values of this chemical is reported asksa than 1 10 2.7 in carp 
for 6 weeks, which suggest that biirxroncenkation in aquatic organisms ia mu& lower 
than ths value estima!.ed from 10gP0wWS.941. Jf released into surfacs waterwater, T0’lXl 
is expected to adsorb to suspended snlids and sediment based upon the fugacity IIK&~ 
calculation. The sediment toxicity data was not available, aad will need to assess when 
obtained. 

5. Conclusions and recammcndations 

5.1 Conclusions 

Exposure (Physical,kbrmical pmperly, pmducQon, USC and distribuGon) 
TO1M is manufactured as the plasticizer of PVC application 
TIN prcduction wIume of MTM in Japan isapproximately 20,000 tonnes /year and also, there ’ 
arc 5 manufnchwxs in Japan. Estimated globa production is 40,000 - 100,0OQ lonneslyear, 
TCYI7vI is produced in closed syslcm andmainly used as plasti&er for PVC electrical cable and 
wire. And so, this subslanco has been already blended 10 the compound aplasticizcr, SO it is ~101 
expected that downslrcam users or consumers af electric wire induslry may expose to 1113s 
substance. 

Occupational exposure may occur lhruugh dermal contact and inhalation of vapor. The process 
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is conslructed by closed syslem and workers wear protective gloves and gggles during the 
operation, so significant exposure is not expecred. 
In case of disposal, this suhstancc would hc incinerated wilh Mowing ill1 qylaiions, 
Therefore, il is not significant released to theenvironment 

Human healttt 
Acute loxicity of TCYW is low, LDM ~2,000 m&kg in rats. In Ihe irritation-test for animals, his 
substance is slightly irritating to the skin and the eyes Sensiliz;llian test an guinea pig showed 
Ym sensitizatic#. Oral study in rats conducted for 28 days at doses ofCq’O), 0.2(184), 0.67(650), 
2.0(18X) 96 (mg/kg bw/day) of TOTM There were no statistically significanl djkrences in 
body weights belween conlrol andTOTM &eared groups. There was a significant difference 
between control and treated groups in thefollowing: hemaglobin concentration (lower in bati 
sexes, 0.67 or 2.0% TDTM), leucocyte counts (higher in males at 0.67 or 2.0%>, absolute and 
relative liver weights (higher in bolh sexes at all levels except 0 of 0.2%b)~exum albumin 
(higher in bolh sexes at 0.67 ox Xl%), Serum cholesteml levels (hi&r in males at 0.67 OT 
2.0%). sexurn urea (highex in males ar 2.0%}, serum lipids (decreased in fern&s atU%). Liver 
hjo&emistcyreveaIed statistically significant differences between treated and control groupns 
indicated by palmitoyl CoA oxidation (increased in both SCX~S at 20% and males at 1111 dose 
levels), and cat&se activity (increased in males al 2.0%) Therefore, Pe NOAEL and the 
LOAEL far repeated oral roxicitywerc considered to bWI0 and 300 mg,Q/day for male rats. 
The NOELs for r~roductive/developmenlal toxicity were considered to belJ00 mg/kg/day 
for female rafs ;Rnd for offspring. 
XX’M is not genetoxi&nztagenic in bacterial and mammalian eel1 nests& V~I+PO tests. The 
carcinogenecity tests revealed that the chemical is negalive bul test result was invalid. 

Environment 
The Madkay levelIll fugacity modeI was empIoyed to estimate tht environmental distribution 
of TOTM in air, waler, soil and sediment. If released to air, TCITM will exist solely in the 
pafljculate-phase in the ambient amosphere.. Tf re!easecl to soil, TO’J’M is not cxptcted to have 
mobility. If released inro vate~, TOTM is expecled IO adsorb losuspended solids and scdimcnl 
in watez 
Measured BCF of values of less than 1 to 2.7 in carp suggest that bioconccntratian in aquatic 
organisms is low. 

As the lowest acule and chronic toxicity daza, EC, (>lOQ mg/L, 72hr) of Sefeiihstnrrn 
cupricorn~~~ Am2662 and NOEC (04082mg,k., Zlday) of Daphnia magna were adopted, 
respectively. Assessment &tar of 100 was chosen to both acute and chronic tixiciiy data to, 
determine PNEC Thus, PNEC of TOTM is Cl.OCl082mg12. 

5.2Recommendations 
The chemical is currently of low priority for further work. 

6. Re rerenccs 
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PROPOSED ROBUST SUMMARY for 
Tris(2-ethy~hexyl)benzene-1,2,4-tricarbolate 

CAS Nu. 3319-31-l 
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MELTING POINT 

TEST SUBSTANCE 

. IdenLilg: 
l : Remarks: 

~is(2-e,th>llhexyl)ben?~ne-l,2,4-trjcarboxylate 
Source: Tokyo Kasei Kogyo Co., Lid. Lot No, Ax01 
Purity: 98.5% 

METHOD 

. Molhod/pidelina: OECD TG 102 

. GLF: Yes 

. Year: 1998 

. Remarks: Not slated. 

4 Melting point vaJue: <-SO *C (223 K) 
4 R~composition: Not stated. 
. Sublimation: Not stated. 
0 Remarks= No1 slated. 

CONCLUSIONS 

Melting point is c5Cl”C (223 K). 

DATA QUALIW 

l Relinbililics: Key study 
I Remarks: Well conducted study, czmied out by CJkmicals Eualuaticm and 

Research Jnslitute (Kurumq Japan). 

REFEREKCES 

Ministry of I[nternational Trade and Industry (I 998) 

OTHER 

. Last changed: 
1 Order number for sotig 
. Remark 



DR4FI’ ENV:JM/EXCH (99)13 

1,2,4-rricarboxylate 

TEE SUl3STANCE 

. Id cn lily: 

. Remarks: 

METHOD 

Tris(Z-elhylhexyl)henzene- 
Source; Unavajl able. 

. Method: 

. GLP: 
l Year: 
. Rcmark;?r: 

RESULTS 

Nat specified. 
Nor stated. 
Not stated. 
Not stated. 

1 Boiling pint value.2 283°C 
I PreWWtX 4 
. Pessure unit: hPa 
+ Decomposition: Not stared, 
. Recnarks: Not stated. 

CONCLUSXONS 

E#&g point is283 *C 81 4 hPa. 

DATA QUALITY 

l Rcliabillitics: 
+ Remrrkrr: 

REl?ERENCZES 

Key study 
Not Sated, 

Midwest Kmarch Institute; Thomas W, Lapp, Charles EMumma Joseph Chaszar: A Survey 
of Plasticizers: Epoxies, Linear Polyesters andTrimellitates Chemical Tectiology and l%.onomjcs 
in Environment~Perspective, Task N, Environmental Prutection Agency ( Nov. 1981) 

l Last changed: 
1 Order number for sorting 
l Remarks: 

3 
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DRAFT ENV/JMEXCH(99)f3 

l 
Idenlity: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylate 

l Rcma rks: Source: Unavatiabk. 

0 Method: Not specified. 
* GLP: Not stated. 
. Year= Not slated. 
l Remarks: Not staled. 

RESULTS 

. Boiling paint ueluc: 414°C (687K) 

. Prt%sure: 1,013 

. Pressure unit: hPa 

. Deuamposition: Not stated. 

. RfXYlPdS; Not stared. 

CONCLUSIONS 

Boiling point is414”C at 1,OlShPa. 

DATA QUALITY 

l Rellrbilit~es: Key study 
l Rtmarks: The Sigma-Aldrich Litmuy af Regulatory and Safety Data. 

BOlLING POINT (b} 

1 
TEST S’L’BSTANCE 

lW?ERENCE§ 

Ministry of International Trade and Industry (1998) 

OTHER 

. Las1 changed: 
l Order number for smting 
0 Ranarks: 

4 
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IXAFT lSNV/JMMIEXCH(99)13 

DENSITY 

TEST SUBSTANCE 

. Identily: Tris(2-ethylhexyl)henl;ene-1,2,4-tricarboxylalt: 
b Remarks: Source: Unavailable. 

. Method: Not spccificd. 

. GLP: Not stated. 
l 

Year: Not stared. 
. Remarks: J’ht stated. 

JZESULTS 

b Density: 0.987 -0,990 ghrJ3 
. Temperature mc 
b Remarks: NOL stated. 

Density is 0,987~0.990 gkm3 at 20°C. 

DAT.4 QUALlTY 

l Reliabilities: Key study 
l Remarks: Not stated. 

REFERENCES 

Midwest Research 11Ututc; Thomas W. Lapp, Charles EMummn Joseph Chaar: A Survey 
of Plastjciters: Epoxies, Linear Polyesters and?‘rimellitales Chemiczal Techrtology and Econcrmics 
in EnvircmmentiPerspective, Task w, Environmental Protection Agency ( Nov. 1981) 

. Last cbangtd: 

. Order oumbtr far sofling 

. Remarks: 



DRAFT EVV,‘JMJEXCH(99)13 

VAPOR PRESSURE (a) 

TEST SUBSTANCE 

rl fdcnlily: Tris(Z-ethylhexyl)benzene-1,2,4-tricarboxylale 
l kmrrks: Source: Tokyo Kasei Kogyo Co., Ltd. LOI No. AX01 

Purily: 98.5% 

. Mel hod&uidclint: OECD TG 104 

. GLP: Yt3 

. Year: 1998 

. Remarks: Not stated. 

. Vapour Prcssu~vvetue: c 2.8 x 1O4 Pa 
l Temperature: 100 “C 
l Dccompo~iZioa: Not stated. 
l Remarks: Nor staled. 

CONCLUSIONS 

Vapwr pressure is < 2.8 x 104 Pa at 100°C. 

DATA QUALITY 

. ReliabiEties: Key study 

. Remtksz Well cbnc&ted study, carried out by Cht!micals Evaluation and, 
Research Institute (jh-ume, Japan). 

Ministry af Itmmatkma! Trade and industry (1998) 

OTHER 

. Last changed: 

. Order nwnbtr fobr. mrtbg 
l Remarks: 
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WATER SOLUB ILIlY 

1 TE$T SUBSTANCE 1 

1 Identity: Tris~elhylhexpl}benzenc-1,2,4-tricarbox~late 
. Rrm3rks: Source: Tokyo Kasei Krrgyn CA., 5 Id. hi No. ,4X)1 

Puri:y: 9RSCk 

l Method: 
c GLY: 
l 

Year: 

+ Remarks: 

R3ESWLTS 

l 
VillW a13 my/L 8125 “C-1 *c 

l bescription of sohbilily: Of wry hi wlhil ily 
. pH value: h’:a d kochion gmul~. 
* pK.a value: There is no perl’hent functioral group. 
. RCnltWks:. Yet stated. 

I CoNcLusIoNs 

i 
This cbenkal is verylrsw 5uluGlity in water. 

DATA QLXLITU 
I 

4 RoliabiMes: Key study 
9 Remark Well conducled study, carried out by Chemicals Evaluation and 

Research Inslitule (Kunrme, lepaa). 

REFEREXES 

Ministry of Inemalinnal Trade tend Industry (lYYk!) 



--- 

CEST SUBSTAKE 

, ldcntily: 
, I&ma rkq: 

Tris~e~ylhexyl)be~ene-l,2,4-t;ri~r~xylaie 
Source: Tokyo Kaaei Kogy~ Cp., Ltd. tOl No. AX01 
Purity: 48,5% 

Hydrolysis a~ a function of pH 
Yi!S 
1998 

Net hydrolysis of tat chcrnical was obsemcd al pH 4 at 5O”Ol”C i’or 5 
days. Hydrolysis rates ac pH 7 wme Jclermined al 60,70 and 80 “C, and 
81 pH 9 al 50.60, and 70 “C . They were extrapolated to 25 OC using 
&-rhenius relationship. Half life at 25 “C was calculated from the rate 
constarll. 

1 Breakdown pducts: 
I, Remarkst 

CXINCLUSIONS 

ca. 0.2 mg/L 
Not stated. 
No hydrolysis ocwrred in 5 days, al 50 “C pH 4. At p1-I 7 slnd pH 9, 
teal chtmicak were hydrolpd nt all Vxnperrrlurcs sludied. 

Rate CuhsUnt chr’) Hslf-likldsy) 

PHI 1.66 x 10" 17.5 

PH9 244 ;x lo* U-9 8 

Not stated. 

Not staled. 

This ebemicsl, is srablc jn aqueous water at pH 4 under the candiiion Pludied, but jl ikydmlywd at, 
pH 7 and pH 9 ai 25 ‘C wilh half-life Of 17.5 and 31.9 days. 

DATA QUALr’rY 

l Rcliabilitirs: Key sludy 
. Rcmarkst Well conducted study, carried but by Chemicals ~vablian zgd 

Research InajtuIe (Kurumc, Japan). 

RERERENCES r 

MinisVy of Jntcmational Trade and Indusrry (1998) I 

. _____,_ --- .- ..-- _-.-. 
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Jdeslily: TrisC2-erllylllexyl)be~ne-1,2,4-Irfcsrbox~lale 

Merbod: 
Test Type: 
GLF? 
Year: 
Contact time: 
IZWXdUrlb: 



. Rcmiwk~ 
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X$T SUBSTAKE 

ldcntj ty: Trls(2-erhylhcxyl)bcnzen~~,2,4-lricarhox~late 
Remarks: Source:Unavail able: 

Melhod: 
Spcciles: 

GLI? 
Year: 

lkposurc Period: 
Remark 

Teat fish: 

Test cxmdil ion 

DATA QUALITY 

l Rcliabilit if% 
l Rcmaks: 

Key study 
Well conducted study, caeied oul byChemicril Inspcc~ion and 
Testing Inslituta 

16 
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TEST SUBSTANCE 

l Tden lilg: 
. Retnarl;sr 

METHOD 

l 

+ 

. 

4 

l 

. 

. 

+ 

+ 

. 

Method: 

Test cctnd iliu IU 

‘l’ris (%A hylhexyl}benzeine-1,2,44ricarboxylale 
Source: Takya Xssei Krqyo Co., Lld. Ja No. Ax01 
Purity: s 95.0% 

biissolvcd oxygen concentration; 5,0-9.2 mgiL. 



Test mnperawre range:W~ler temperature al 23.5241°C:. 
?&etho d c.f calculaling mean tn easurcd Cuwenlralions: Gcwnelric nwan. 

LCXI {Ydh) > lUUmg/L for fish, 

DATA QUALITY 

I RelLbiEiliw Klirnisch Cock: l=reliable withoulrtslriclions. 
w Remarks field for Ihta Winbilily: 
I Qperimenral design and annlykk prwedure wcrc wvcll documcnled. 

Carried uut by Toray Research &ntcr {Japan). 

OTHER 
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* Remarks fltld for I;cw-dFhnarks: 
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effects wcx observed: Dissolved oxygen readings and pH values were 

taken every 3 days during the exposure pmiod. - - 
Dissolved oxyEen cwcentrati0n: 6.6-7.7 n&L. 
pH values: 6.9-7.2. 

Test temperawe range: Waler temperature at 23.5~24.1T (24t2T). 
Method of calculatjng mean measuredGebmetric mean. 

I XSULTS 

I 

, 

IIRAlT ENWJW&XCy39)13 

Connrrol 
Disp. Cont. 
lBJ3 
37.5 
75.0 

No.1 NW2 No. 3 No.4 No3 Nu.6 Nv.7 No% N09 NcdiI Ave. 
0.1879 02526 O.l273 0.2239 0.1139 0.1434 0.1708 0.1789 0.1558 -a 0.1727 
0.2205 0.1827 0.1192 0.1854 0.1438 0,1823 0.1563 0.2120 0.1635 0.1580’ 0.1727 
Ql731 0.1513 0.1593 0.1472 O.ZlSO 0.1548 0.1547 0.1306 0.2104 O.lOZD 0.1548 
0.1264 0.1495 0.1872 0.1237 0.20!55 0.1396 0.1805 CL2101 0.1577 0.13703 0.~6‘11 
43.3746 0.1848 O.lau4 0.1625 a.1494 0.1633 0.2103 0.1454 O.Mw cl.1818 0.1713 

- a : No measurement was made becmuse the Orange Xillifish ww dead. 

L 
Lmwsi lest substance canccntration causing XHXL morlality~inal}. 



Mortality of controls:10 % mortalily ohscrved during the test period (12 through 14 days). 
Fcwd intake: Fish was fed withTeuaMin’ fish food (2% of fish body we&t). 
Abnormal responses: No abnormal response showed through 14 days. 
Reference substances (if used)- cesuhs: Copper (II) sulfare pentahydrate. LC$, at 96h was 

0.30 mg/L. 
Any observations, such 4s precipitation thal might cause a differcnce bctwccn measured 
and nominal values: It became clouded high concenlralion, butnot precipitation. 

LC& (7 days) > 75,CJmgJL (nominal concxxwtion) 
LCSp (14 days) B 75,Om&k (~~mina~~oncenlration) 
NOEC (14 days) ZB 75.0 mg,k fnmninaIconcentration) 

DATA QUALITY 

. RclLbilitits: Klimiscb Code: X=reliable without restrictions. 
+ Remarks Beld for Data Rcliirbility: 

Experirmmtal design and analytical procedure were well tiumented. 
Carried out by Toray Research Center (Japan). 

REFERENCES 

Environment Agency of Japan (1998). 

OTHER 

!  _ . . I 
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l-‘EST SUBSTAKE 

l Idcntily: Tris(2-ethylhcxyl)ben:nzene-1,2,4-tricarboxylate 
l Remarks: Source: Tokyo Kasei Kogyo Cu., Ltd. JA No, AX01 

Purity: >95.0% 

* Method: OECD TG 202 
. Type: Static 
. c&P : Yes 
. Year: 1998 
. Spwk~Slrain/Supplier: Daph;ia rnagnn 
c Analylicsl monitoring Yes. Test solutions were measured byHPLC before and after 48 hours 

exposure period. 
. Exposure period (h): 48 
. Statistical methods: Nat applicable. 

Remarks field for TestCondftinns: 
Test organisms: 

Tw t condihns 

Test temperature range 

Test design: 

Source, suppIier, any pre-treatment, breeding melfiad: Supplied by NIES 
(Ji%piiTl). 

Age at study initiation: Juveniles within Ii4b old. 
Contr01 group: Yes. 
Stock solutians preparation and stability: No solvent used. Test chemical 
was diluted to l&Mhng/L@ithwlubilizez HCO-40 lOOOmg.!L controlled} 
with diluting water (FJtndt M4) befare we. 
19.9-20.2 *C (average temperature 2O’c). 
Exp~succ vessel type: lOOniL tt=st solution in a 100 mL glass beaker, 4 
beaken per treatment 
Dilution water soutce: E3endtM4fOECD guideline No.il1 Annex 2) 
Dilution water chemistry: Hardness: 22fimfi as CKQ 
Lighting: roam light 16h:8h Light-darkness cycle 
Water chemistry in test: DO= 8.0~8.6mg& pH=7.3-7.8. 
Feeding: none 
Number of rqtlicaks=20 
Concentrations: Q 17.1,30.9,55.6, 100 and 180 mg&, because 48h-EiC, 
fur parent Daphnia (Acute immobilization test) was10C)OmglL. Dispersant 
control was also tested. 

Method of calculating mean measured concentralionsDeomelric mean. 
Exposure period: 48 h 
Analytical monitoring: By HPLC analysis. X.1-99.6% of rhe nominsl concentration at 

preparatiun; 90.1-97-7% after 48hr. 
, 

I 
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IZST SUBSTANCE 

1 Jdcntily: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylare 
b Rumarks; Source: Tokyo Kasei Kogyo Co., Ltd. Lot No, AX01 

Purity: >95.0% 

1 hflcthod: OECDTG 202 
, Type: Siatic 
1 GLP : Yes 
I Year : 1998 
I Sp~eslSlrain/Supplier: Duphnia magw 
I Analylical monitoring Yes. Test solutions were measured byHPLC before and after 48 hours 

exposure; Period. 
, Exposure period (h): 48 
1 Ststistical methods: Nat applicable. 

Rcme rks iield for Test Condihns : 
Test organisms: 

Test condirions 

Test temperature range; 

Test design: 

Source, suppIier, any prc-treatment, breeding method: Supplied by NIES 
VP an). 

Age at study initiation: Juveniles within 24b CM. 
Control group: Yes. 
Stock solutions preparation and stability: No solvent used. Test chemical 
was diluted to 18OOmgjywith solubilizer HCO-40 XMOII@L controlled} 
with di’iuting water QZIendt M4) before use. 
19.9-20.2 ‘C (average temperature 2O’c). 
Exposure vessel type 1OOmL test solution in a 100 mL glass beaker; 4 
beakers per treatment 

Dilution water wurce: E!lendtM4(0ECD guideline No.ill Annex 2) 
Dilution water chemistry: Hardness: 22Bmg/L as CaC& 
Lighting: rwm light 16h:Sh Light-darkness -1~ 
Water chtmistxy in test: DO= $.O-8.6m& pH=7.3-7.8. 
Feeding: none 
Number of replica&3=20 
Conctntrations: Q 17.1,30.9,55.6, 100 and 180 mg.& because 48h-EiC, 
fur parent Daphnia (Acute immobilization test) wasl.IHMmg/L. Dispersant 
control was also tested. 

Method of wlculating mean measured concentralionsFt6metric mean. 
Exposure pcriad: 48 h 
Analq-tical monitoring: By HPLC analysis. 95.1~99.6% of the naminal concentration al 

preparation; 9&I-97-‘?% afwr 48hr. 

24 
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DRAFT EW/.rM/~~~(99)13 

RESULTS 

h’ominnlconcgntrsli6ns : 17.1, 30.9: 55.~,1~0.0,180.0 (mg/L){Sulubilizer conlrolled) 
Measurrd concenlratians : 

Measure Concenlratkns of test Chtnkats during a 4&r. 
Nmlnal ConcenIr~lian Measured concentra~tun(mg/L) Pcrecnt of nandnal 

t qg.J Ohr 48hr MC.Cln Ohr 4Shr 
Ckmtrol -z 1.0 <l.O - 
Disp.Conl, c 1.0 cl.0 - m 

17.1 163 15.4 15.8 95.3 - 90.1 
30.9 29.4 28.5 28.9 951 92.2 
55.6 53.0 52.1 52.5 953 93.7 

100.0 98A 96.3 97.3 98.4 963 . 
180.0 179.2 175.8 177.5 99.6 97.7 

Unit : mglL* 
Element voluc EC,, at 24 hours >180,0 mg/L 

ECSg a1: 48 hours >180.0 mg!L 
NOEC > 180.0 mgn. 
LOEC > 180.0 mg,‘L 

Statistical nmlts as sppmpriale:!W applied. 
Remarks field for Results: 

Biological abservatiorrs Not dcscrikd. 
Table shdwingmortality or immclbilily 

Lowest lest substance concentra!ion causing 100% morlalityr 
Not obtained under the test conditions studied. 

Mottal;ity of conmls: No mortality observed during test period. 
Abncxrnal responses; NO abnormal respanses observed dwriag test period 
Reference substances; Potassium dichramate ECSP at 48h was 0.87 rq$‘L. 
my observations, such as precipitalion that might cause a differtncc between measurcdmd nominal 
values: It became clouded in high concenrration, bumot prxjpitation. 



DATA QUALrTv 

. Rcliabililies: Klimisch Code: l=rtliable withoul resIrticlians. 
(I Remarks field for Dula Rtliabilily: 

ExperimenraI design and analytical pmccdurc were well docum~:ed. 
Carried out by Tway Research Center (Japarr). * 

Environment Agency of Japan (1998). 

I OTIUZR 

. Last changed : 
l Order number Wsortirq : 
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DRAFT EN’.VJM!EXCH[W)13 

.?BI'SlJBSTANCE 

Identity: 
Rcmnrks: 

Tris(2-ethy~hexyl)benzene-1,2,4-tric;lrboxylate 
Source: Tokyo Kasei Koyyo Co., Ltd. Lot No, AXON 
Purity: >95.0% 

lMelhodlsui~ejinsfaIlo~~d : OIXD TG 201 
Test type : Static. 
GLP: Yes 
Year: 1998 
Species/sir&t # and soum~:Se!enas~um cqmbml~ ATCC22662 @uschascd from ATCC) 
Elemcnl basis: Area under the growth cum. 

I Exposure period: 72 h. 
I Analytical moniming: Yes, measured by HPLC at start and end of rbc test (72hr). 
I Stalistkal methods: Bartlett iest for homogeneity in variances and One-wayInbva @coTox- 

Statistics Ver. 1 .O beta-edition R1.4) were used for EC&,, IL&, and NOEC , 
determination @=O,OQ 

Test organisms 

Test Conditions 

LaboraWry culture: OECD medium 
Method of cultivation: Shaking at 1Wrpm . 

Controls: OECD medium. EC, of potassium dicbromate was 0.41 m@,. 
Test temperature range: 2322 “C 

Gr~wtb/tesr medium: OECD medium. 
Shaking: 300 rptn 
Dilution water 8ourcc: OECD medium, 
Exposure vessel types 100 ml, OECD mcdhn in 813UUmL Erlenmeyer 
flask with a silicm cap which attows ventilation. 
Water chemistry in test (pH) in at least one replicate of each concentration 
(at start and end of the test): pH=7.3-7.4 ar start and 8.3 -8.8 at end of the 
test (72 h). 
Stack solutions preparation: No stock solution ~aspprepared. Test 
&emicaal was diluted tolWmg/L (soiubilizer, HCO-40 lOOmg/L)with 
OECD medium end sterilised with fil tct before use. 

Light levels and quality during exposure: 4,7564,822 lux, continuous 
illuminaii0n. 

Test design Number af replicates: Triplicate 
Concentrations: 0, 100 mg,& and disptssant control were lested. 
Initial cell number in cclistmLz 1x10 

Method af calculating mean measured cancenttations33eometric mean. 

27 
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DKAFT ENV/JM/EXCH(99)13 

1 
RESULTS 

Naminalcancentraiions: 
0, Ill0 (n&L) and dispersani control. 

Mcasurcd umcentrelions : 
At slarl of the test (0 hr), 4.0,80.6, <LO{ q/L) 
AZ end of 1he tesi (72 hr), d-0,68.7, e1.0 (q/L) 

Unil : ma 
Re$uhx (calculated based on n~rnix~nal ccwxntratirms) 

(1) Growth inhibitian (comparison of area under growth curve} 
EC& (O-72 h) > 100 m&L 
NOEC (O-72 Ii)> 100 m@L 

(2) Growth inhibitian Ccon~parison of growth rates) 
Ecsp (24-48) > loo nlp$L 
Et& (24.72)> 100 mg’L 
NOEC (24-72) > 100 m&L 

Was control response sotishctory: 
Yes: &lean cdl density increased to 270~10~ cells/mL (270~fold incre?se) after 

72 hr for control. Mean cell density increased to 275~10~ celIs#mL (275- 
fold increase) after 72 br for Dispexsant cqnlrol. 

Statisticol results as appropriate: 
Significant difference in the pwth curvt was not obsewed between values at 
100 xx@. and ineach control. . 

Remarks field ktr Results: 

3iological observations 
Cell density at each flask at each measuring point: 

Nominal Conccnlrrtion (m&L) CaH Dcndly (x10’allslmL~ 
Ohr 24hr 4Shr 72lu 

control 1 .w.w &5;tf1,50 s05t 3.48 270.5~235Q 
Dspetsant Cub t ml 1 .O~.oo 3.3+1.66 57.55 9.39 27S.Z~17,22 

1 00 lDti.OQ la.ik7.82 65.1+12.82 283.* 7.98 

(Each value reprtscnts the mean of t&c sample counts.) 

Growth cmves: Logarithmic growth until end of the test (72 h). 
Percent kGomass/grou?h rate inhibition per concentration: Nat describtd. 
Ohservarions: ‘I&l group(XNm&IL) showed normal and similargrowth to that of convbl (a83 fold 

increase a8er 72 hr). . 

(1)Growlh inhjbilior&unpetison ol arcs under growth curve) EC, (O-72 h) > 100 m$ ’ 
NOEC (O-72 h} > 100 mg,L 

(2)Growth inhibition{comparisan dgruw~h rat4 EC& 124-48) > 300 m&L 
ECS, (24-72) > 100 mg/L 
NOEC (24-72) 3 100 mg/L 



DRAFT BW’.IM/EXCX(99)13 

DATA QUALITY 

l Reli~bilidcs: Klimisch Code: l-reliable without tcstricG’ons. 
. Remurks ficld for Data Rcliubilily: 

Experimental design and analytical procedure were well documented. 
Carried out by Toray Research Center (Japan). 

REFEREF;CES 

Environment Agency of Japan [1998). 

CYI’HER 
i 

* Last changed : 
- Order numbm- forwrting : 
* Remarh field for GerreralRewrks: 

i 
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rESI’ SUBSTANCE 

1 Iden thy: Tris(2-e~hylhexyl)benzn~-~,~4-lricarbwxyl~t~ 
Remarks: Source: Nuoplaz 6965 

LmTHOD 
I Mrlhod : ASTM and USEPA 
1 Test type: Flow-through condition 
, GLP: Yes 
I Y&W I.984 
, Analytical procedures: Yes. Measured by GLC, on 0,4,7,14,21day) 
I SpccicsJ5train: Duphniu mapta 
I Test details: Dynamic flow-through 
P Slalistiml mclhds: ANOVA, 2YvANOVA, arcsin transfmmarion and Fisher’s protected 

Least Signkant Diffaence (LSD) 

Flcmark Geld for TeslCondiGons: 
Test organisms: Sours in house culture 

Age at study initiation: Juvailes within 24h old. 
Control group: Yes (ccmtroi and solvent control) 

Test conditions Dilutim Solvent for Cmcmtrated stock standards : Acetone (l.o49m$/mL} 
A prqmtional diluter systtm was used for the inlermittenl intrmluction of test 

material and dilution water inta the test chambers. 
‘F-t lemptrature range: 18-22 “C (average temperature XX). 
Well water was delivered to the chambers as a minimum rate of 2.0mI&jn. 
Exposure vessel type: 9OOmL test sdution in a 1003 mL glass beaker, 4 
beakers per trealmenl 
Dilution wtier chemistry: Hardness and o&r characteristics arc rcportcd. 
‘Dilution water pH in test: pH=8.3-8.4. 
Lighting: 37-74 footcandles, 16h:Bh light-darkness cycle 
Feeding: Algae (Selenastxum caprioornutum) three times a day 

Supplemented with a trout chow suspension at lcast twice a week 
Elemetlt (unit) basis: Mean cumulative numbers of juveniles produced per ,adltlt (rep&duction) 

Growth (length} of paental Ditphnia 
Lxmg-term sunrival 

Test design: Number of teplicatesd, individuals per rcpl icate=UI: 
Method of calculating mean measured Concentratio~sGeometric mean. 

Exposure period: 21 d 
Analytical monitoring: By GLC analysis. 33-101% of the nomind conctmW&m affrepiiratior. 

RESULTS 

. Nominal concentrations: 0, 0.0074,0.012,0.027,0,048,0-100 mgL 
. Measumd concenlratbns: 

Measured coacenlration oC lest chemkal during bl-day exposure 
Nominal concenlrstian Mtamrtd crsnccntrstian (day, m&L) 

(mg/I,) 0 4 7 14 21 mcBn 
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Svlvcnt Conl. ND ND ND hD ND ND 
0.0074 0.00328 0.00366 cm558 0.00236 0.00382 0.0040 
m-l12 0.00748 0.00626 0.00843 0.00378 0.00747 0.0069 
fl.l-l27 0.0172 0.015Q 0.0204 0.0110 0.0157 0.0159 
11.048 0.0205 0.0252 0.0371 0.0176 O.CEW3 cm29 
0. Itlo 0.0824 0.0766 0.0871) 0.0630 0.1011 0.082 

CD mlative Number oFDead ParenlaDapknia. 
Nominal cone. lhYS 

(m@L) 0 3 5 7 10 12, 14 17 19 21 
Cfmtrol 00000001 1 2 
Solvent Cont. 0 0 0 0 0 1 1 2 3 4 
Mm74 0 0 0 0 0 1 1 1 I 1 
0.032 000000000 0 
om7 000000000 0 
0.058 0 Cl 0 0 1 1 1 1 1 1 
0.100 0 0 0 0 0 0 0 0 0 Q 

Mean Growth data dParcnlalDaphnia (21-d) 
Nominal cmc (n&L) Repllcnt~ A Bcplicatc B #epllcste c RepIZcs~c D 

CCtIltrOl 58.6 (n=9) 58.4@=9) s8.a(n=m) 58.5 (n-10) 
so1wnt Canl. 59.1 (n=7) 59.0 {xl= 10) 59.0@=9) 59.3 (n=lQ) 
omI74 S95(n=lO) 58.5 (n=lO) 60.1@=9) 59.5 (wm) 
0.012 59.1 @-xl) 59.4+=10) 59.5 (D=Jo) 59.8 (wlo) 
om7 59.8 (n=lcl) 58.4 (n= 10) SS.9(n=lO> 60.3 @=lO> 
au48 59.6 (n= 10 ) 59.6 (a-10) 59.7+x=9) 58.4(~=10) 
0.100 28.7 (1~10) 60.0 (n- 30) 58*8(n=lO) 59.0 {ll=lO) 

Mesa numbers ohstar produced during 214, 
Nodarl con0 DayJ 

(mg&) 0 3 5 7 10 12 14 17 19 21 
Conlrol . I 109 1% 337 8f5 139 170 
!3olvcll¶ cont. - . - 16 164 178 240 75 156 
0.0074 3 141 202 302 261 7s 274 
0,032 * s 3.5 122 206 37.3 221 96 265 
0.027 m M I 8.3 150 189 313 213 133 313 
Q.W$ m I . 113 203 242 120 233 214 
O.l#O r 5.3 133 186 223 la0 93 269 

Statistical resultsas apprqwinte: 
Calculated LC, Value for Parental Duphnia: LC,(2Z’ldap) z4.082(mgR;) 
Calculalcd ECsl value for Jnhibitidn of Reproduction: E&(21day) > 0.082(5X&) 

Remarks liehI k~Results : 
BiologicaI observarions 

Cumuiarive numbers of dead parendDaphnk Cantrd: 2 (mortality: S%>, 
Salv, Cont.: 4 (mortalily: 10%) 

0.0074 mg/L: 1 (morlaliry: 2.5%) 
0.012 mg/L U [mortality: 0%) 
0.027 rngk : 0 (mortalily: 0%) 

0.048 n-l g/L: 1 (mortality: 2.5%) 



DIUFT ENV/JM,‘EXCH(99)13 

0.100 mg/ L: 0 (mortality: 0%) 

Time of the first pmduaion of juwniles:Cont.rol 7-l[kd 
Solvent Control: S-7d 

Cl.0074 mgiL : S-7d 
0.012 l-n& S-7d 
0.027 mg/L : 5-7d 
0.048 mgiL: 7-10d 

0.100 rrlg! L : S-7d 

Mean cumulative. numbers of juveniles produced per adult alive for 21days: 
Control : 112.7 
Solvent cunlrol: 168.4 

0.0074mgk : 119.6 
0.012 m&k 139.3 
O.D27 mgk : 133.3 

0.048 mg/L 116.0 
0.100 mgn. 112.9 

Was ~4~ntml response sati&ctory : Yes. 

.NOEC (21-a reproduction): 0.082 rngL, 
bLOEC (21-6, reproduction) : >0.082 mg& 
~ECSQ (X-d, reptuduction’ : &LO%2 mgrL; 
- L#o for parental Duphnia (21-d) : %HX32 IT@ 

DATA QUALITY 

I, RrIiabililies: 
* Remarks field for Data Reliability: 

Experimental design and analytical procedure were wtll documented. 
Carried out by Analytical Biochemistry I..abcwatorie$. Inc., 

REFERENCES 

CMA Dot. I.D. 40-8565036 (1985). 
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1’EST SIBSTANCE 

I Identity: 
, Rcmarh: 

METHOD 

Tris(2-ethylhexyl)benzen~1,~4-~icarhoxyia~e 
Source: Tokyo Kasei Kogyo Co., Ltd. Lot No. Ax01 
Purity: >95.0% 

b Method; OECD TG 221 [revised edition of No.202). 
. Test type; Semi-static. 
I GLP: Yes 
L Year: 1998 
I AnalyticPI prwedures; Yes. Measured by HPLC 2-3 times a week @&re anrt aflerlhe 

replacement of the 1c.51 water$ 
L SpecicMtmin: Dapilnicl magrra 
I Ttsl details: Semi-static (water renewal: 3 times a week), open-system. 
1 Stdisticd nrtfhods: b-statics (Versi0n 1.0 beta-edition R1.4) 

bmarks fi&l ror TIpst Condiths: 

Test conditions 

Eletient (unit) basis: 
Test design: 

!husce, supplier, any pre-treatment., breeding method: Supplied by NIEs 
(Jww 

Age at study inilia&ux Juveniles within 24h old. 
Cantrol group: Yes. 
Stock solulions preparaiion and stability: No solvent used. Test chcmia.l 
was diluted to l.Ow~% (with sblubilizer HCO-40 l.Owt.% controlled) 
with diluting water @lendt M4) before use. Solubilizcr concentration was 
controlled loOmg/L with working solution (‘X-Q-40 1.0w&%). 

Test temperature range: 19.9-20.8 “C (average temperature ZO*c). 
Exposw’c vcss4 type: 80mL lest solution in a 100 mL glass beaker; 10 
beakers per treatmen 
Dilution wattr sbu~ee: Elendt M4(0ECD guideline No.212 Annex 2) 
Dilution water chemistry: Hardness: 2SlmgK, aa CacO, 
Light& ~1,200 lx, 16h:8h ligbl-darkness cycle 
Waler chemist in test: DO=: 7.0-9.2mg& pH=7.4-7.9. 
Feeding: Chloreilu regu~mis, 0.1-02 mgC/day/individu& 
Mean cumulative numbers of juveniles produced per adult (reproduction) 
Number of replictites=lO; individuals per replicate=lO; 
CbnctntTations: Q 55.6, and 100 mg.&, because 48h-EiC& for paren 
Daphnia (ACULC immobilization test) was>l80mgL Dispersant control 
was also tested. 

Method of calculating mean measured ConcentralionsG~meuic mean. 
Exposure periok 21 d 
Analytical monitoring: Ey HPLC analysis. 99.7-101.3% af the nominal concantralion at . 

pJeparWion; 94,7&U% just before the renewal of the test waler (afler 2 
days exposure). 

33 
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1 Nominal mnctntrations: 0,55.6,100 mg/L 
1 bJcaslhred conEcnlrulions: Time-weighted measured ooncenlralions of !CS~ &cmica] during a 21-day 

exposure: were 54.8 and 98.7 ITI&. 
Measured conccnlratlon of test chtmlcal during 2l.day exposure 

Nonha conc+nhntion Bhasurcd concenlration (day, II&L) 
cww O(ncw) 2 tatda) 7(ncw) 9(old) 16(new) l9(old) 

Conk-ii < 1.0 < 1.0 < 1.0 e 1.0 < 1.0 c 1.0 
DispXont. < 1.0 Cl.0 < 1.0 < 1.0 < 1.0 e! 1.0 
55.6 56.3 54.4 55.4 53.9 563 52.6 
100 lcKI.4 99.3 1cto.o 98.5 998 95.2 

new: freshly prepz~rcd test solutions. 
old: leti salu!im afM 2 days CX~OSUJC. 

L UnSt : n4a 
l NOEC [21-d, reproduction) : 55.6 mg’L, 
-LOEC (21 -d, repraductiari) : >loO mg’L, 
-ffi{21-d, reproduction) : 89.1 mg/L; 
- LcSa for parental Daprbnla (21-d) : >lOO mg& calcuhtcd based onnominal 

concenIratic+ns, 

Mean cuarulatlvc numbers ofjuveniles p&ucti per adult during 21-d. 
Nomlaal COPC Days 

hWJ 1 2 3 4 5 6 7 8 9 10 11 12 I3 14 15 16 17 18 19 20 21 
control 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 2.2 7.1 7.7 8.2 19.6 20.4 23.2 43.848.0 61.6 83.0 88.0 88.7 
Disp.Con t. 0.0 0.0 0.0 0.0 0.0 0.00.00.3 0.3 8.2 82 8,7 29.2 31.9 33.0 55.8615 64.8 72.0 73.8 73.8 
55.6 0.0 0.0 0.0 0.0 0.0 0.0 Cl.0 0.2 1.0 21) 2.7 ‘5.1 9.3 13.6 26.6 34.443.9 51.4 66.2 74.3 79.9 
100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.6 2.6 3.6 7.8 93 11.0 15.117.5 20.3 303 33.0 33.0 

Cumulatht Number of Jurtnil& ptwduccd per Adult Alive for 21-6. 
Nominal Chnccntration(mglL) 

Yrsstl No. Cont. Disp.Cont 55.6 100.0 
1 74 74 68 37 
2 57 71 70 25 
3 126 92 65 a 
4 127 78 96 
5 90 73 89 36 
6 84 70 116 29 
2 94 71 a4 76 93 78 28 35 

9 78 75 87 34 

M~pol~S.*) 8*.7f&524) 73.iif&!.O72) 79.9~1.53g 33.0~.127) 
lnhibikn late(%) 0.832 osQ1 0.372 
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Sigujficant difference’1 4* 

.:werc not cnkululat~d lxcause Ibe yarcntal Uqhriu VW dend duting a 21-days lexiiug prriod. 
1Vndicales a sig.Cfiwu~ dicftxucc b,r Duuuet multiple wq~rrisoo pmcedure, Two-sides Tess. 
*4:Jndjcate~ a signjficaol diffemcc (a@l~~~~1) from the c~utrol. 

. Strlislical rcsultsas eppropriale: 
Cakulated LCul Value far Parental Duphnix LCs(21day) >IaO(mg/~) 
Cakuiazed IX& value for Inhibition of Reproduction: EC,(2lday) = 89,I(m@L) 

(Sta~islical method: Logit) 

Remarks field f&-Results : 
Biological observations 

Cumulative numbers of dead parentall)aphnti: Co~~lrol: 0 (mortality: !I%), 
Disp.Cont: O(monaliry: 0%) 

55.6 mg/L: O(morWity: 0%) 
1OCl mgirL: 2 (mottalily: ZO%] 

Time of the first production of juveniles: 8-13d for control 
8-12d for dispersanr. conlrol 
S-13il for 55.6 mg/L 

10.14d for 100 mg/L 
Mean cumulative numbers of jweniles produced per adult alive fcx Zldays: 

Control: 88.7, Djspersant control: 73.8 
55.6 mgti 79.9,lOO mg/L 33.0 

Was control response satisfactory: Yes. Mean cumulative numbers oIjuvcniles prnduced per 
adult was 88.7 and 73.8 > 60. 

-KOEC (214, reproduction) : S5.6 mg& 

l LCIEC (21-d, reproduction) : ~100 mg&, 
6 ECkt (21-d, rept6ductioriJ : 89.1 mg)L; 
l LOO for parental Daphnia (21-d) : >lOO q/L; calcuiatcd based annotial 

concentrations, 

DATA QUALIlY 

w ReliobUities: Klimisch Code: l=reliable without restrictions. 
l Rcmrrks ii&f hr Data Relilbility: 

Experimental design and analylical procedure were we11 documented. 
Carried OUI by Toray Res ear& Center (Japan). 

Environmncnt Agency of Japan (1998). 

~ l Last chongcd: 
‘. Order nughrr hrsorling : 
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ACUTE ORAL TOXICITY 

‘EST SUBSTANCE 

Identity; 
Remarks: 

’ Tris(2-ethylhzxyl)benzene-l~,4-~icarboxylarc: 
Scwce: Daihachi Kagaku Kogyo Co., Ltd. Lot. 3~0. N-60601 
Purity: 933.0% 
Kept at room temperature in a dark place until use. Stability of mixlure of 
dose was cunfhed far 7 days under 4C. 

‘h3crbod: a3x.l TG 401 
Test type: Single Dose Oral Toxicity Test 
GLP= YE 
Year: 1996 
Species: Rat 

Strain: aj: cI?(SD) 
Route 0fadminSslration: Oral @y slngle-&kzgavage) 

1 Iktscs/cowentralion Icvclsz O(vehicle) &2,000 mgIlcg . 
1 Sex: Male & Female 
I Vchiclc: Corn oil 
P lP~stcxpasurcabscn~~ionpcriod:~rr~~~~. 
b Slatisticsl methods: Nor applicable bw~usc of no fatality. 

REMARKS FIELb FOR TEST CONDJTION~ 

TestSubjecls 

Study Design: Vehklc Corn oil, 4O.Ow/v% for 2000 q/kg. 
Sutellitc groups and retrsuns~hey were obried: NOW 
clirricai obsupdom p+omed and frequency: 
Each rat was weighed immediately prior to treatment,7 and 14 days after 
post-treatmht observation perid. The rats were obswvedeach hour to 

f&r, after Ihat, 2 times for one day during this time for signs of loxicity. 

RESULTS 

l L’f)& Malt : s 2,000 mg/kg 
Female : > 2,000 mg!kg 

REMARKS FIELR FOR RESULTS. 
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SDay weighl: The test substance did not cause any changes in body weight. 
No dttaikd body weight dm available. 

FoodJ~~lrer co~2.wnptim2: No delailed data available. 
ChicoI signs : Loosening erring of the slml attribulable to the treatnxnl with corn 0 jl was 

observed for 3 hours fmm the administration for both sexes in the groups 
given !‘I and 2000 rng!kg. However, no deaths occurred of eiiher male or 
female animals. 

Huemtu#o~: Not done 
BiC?Ch~??2: Not dcme. 
Oph~lraImoiugicfGrdings: Nat examined. 
Morta@ and&e &I death: No deaths were recorded in treated and control group. 
Grasspdi~l~~ i~~~Vencc a&severiry: Na macroscopic abnormalities that could lx atlrilmtcs to 

trca~ment wilh tie test substance were seen on paOtologica1 examination. 
thpuz wei.kl charrgos: Not done. 
~isfqmtkology (incidents and sewrip): Nut done. 

CONCLUSlONS 

LX&, was estiblished at > 2,000 mp;lkg for both S~XS 

DATA QUALITY 

. ReliabilKes: Klitnisch Code: Iweliable without restrictions. 

. Rcrnarks field for J3ala Reliability= 
Well conduccted study, carried out by the Biosafety Research Center? Food, Drugs and Pcsricides 
(An-pyo Center}, Japan 

REFEllENCES 

Toxicity Tesling Reporls of Envirwnmcnla~ Chcmicals,vol.4(1996} 

GENElWLREMARKS L 
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ACUTE IKHALA’l-1ON TOXICTTY 

E5I’ SUBSTANCE 

Identity: 
Remarks: 

Tris(Z-eIhylhexyl}benzene-1,2,4-tricartzoxylate 
Source: Nouplaz 6959? Batch No. 39049 . 
Purity: 98.95% 

Rfethod; N-X specified 
GLP: YiS 
YClkr: 1982 
Species: Rat 

I Strain: ckj: CD(m) 
I Ihesj~n~~~~trztli~n l~tis: 2,600 m&‘m3 

Sex: Male 8t Female 
1 Post txposure observation period:Tw6 weeks. 
1 Statistical mefbods: Not appllicable because,of na fatality. 

3JBUFWS FIELD F’0R TEST CCX’IDI~~~S 

Test Subjects 

Study Design: Hrlzkitiurr Charnbrr: A 0.5ms stainless steel inhalation chamber wns used. 
( Youg and Bertke, Cincinnati, Ohio) 

The tesl ampound arm-osphere was gtnmred directly into the cbambcr by 
means of Jet Nebul izer Mechanism. Chambercxxaxtdons were 
monitored by a filter paperlgravimetric techniquapproximately every 30 
min during the exposure period. 

The HEPA filtered chamber air-flow was maintained betwea 10 to 20 air 
changes per hour during the exposure period wilb the chamber under 
slightly negative pressure. 

The temperature in the chamber was maintained at 69-75 degree I; with 
relative humidity of XL50% 

Satelf& groups and reasons they were added: None 
Clinical observatians prfurmad andfiequcncy; 

After the expasure, all animals were observed daily for 14 days for clinical 
signs of toxicity. Body weights were recorded prior to exposure and weekly 
thereafter. .Ml animals were subjected 10 necropsy at LertinaliOn of the 
study. 

RES’ZIZTS 

l IB,: Male : s 2,600 mgtm’ 1 
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Female : > 2,600 mg/m’ 

REMARKS FIELD FOR RESULTS. 

Body neight: The test subslance did not cause any changes in hndy ~v+$t, 

Meati budy we11:hl@ d m1s exposed 1~ Ihis chemical 
Malts Initial weight 265,1(8.40) 

First week 297.8(14,02) 
Second week 329.7w27) 

Fctmlcs Initial weight 213.9(2-M) 
First week 223.2(3.9(i) 
Second week 238.1(4.82 ] Mea n(S.D.] 

Fo&hwter conscvnptiorr: NQ detailed data available. 
i.XiniazC signs : All animals (male and female) had matted, drenched coats for the first 2 

days, otherwise no visible signs. 
Haemutolog).: Not done 
BkWh8?#: Not done. 
Ophfhaijnologicpndingsr Nut examined. 
M.&&i@ tinti rinor to de&: NCJ deaths were rcuxded. 
t?rgUtl WSi&t Ch#lgES: NOI done. 

Genmzl rcscrop~ obligations: All males and 3/5 females exhibited reddening patches on lungs. 

CONCLUSlONS 

LT& was 2,600 mg,;rn’ for lpth sexes. 

DATA QUALITY 

I ReliabiIitics: KIimiscfi C&de: 1=teliable wilhout restrictions. 
. Rcmarks Geld for Data Reliability: 

Well conducted study, carried out by Midwest Research Institute. 

FU%FERENCES 

Nuodex Inc. Acute inhalation toxicity lest in SpragueDawley rats using compoundNau@u 6959 

Envircmmental Protectian Agency (1983) 

GENERAL REMARKS 
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ACUTE DERMAL TOXlClTY 

[*EST SUBSTANCB 

Idonlity; Tris(2-ethylhexyl}benzene-1,2,4-tricarb~xyfate 
I Remwks: 5ixme: Nouplsz 6959, Batch No. 39049 

Purity: 98.95% 

I Metho,d: Procedure set forth in the Federal Insecticide, Fuqicide, andlodemjcjde 
Act (HFRA} 

I CLP: Yes 

I Yeav: 1981 
1 Species: Rabbits 
I Shin: New Zealand albino white rabbi& 
I Do5edcfmcentration levels: 2.0 ml-/kg 
, SCK: Male Bi Female 
L hst exposure obscrvution pcriud:Two WC&S. 
1 Statistical mctbods: Not applicable because of no f&lily. 

2EMARKS FELD FOR TEST CONDITIONS 

Test Subjects Age at b&y initi#ion: Not stated. 
WeighZaf smdy itititiion: 233.2 kg for both sexes, 
iVu. qfanimlis per sex per dose: 3 per sex per dose group and 2 per sex 

for amtrol. 

Study Design: Prucedurt: 24 hours prior to treatment the hair on the back of each rabbit 
was clipped so’ as lo expose approximately 10% of Iht: body surface area, 
Before dosing, epidermal abrasions were made longitudinally over the 
exposure area. The abrasions were sufficiently deep to pene~ate the 
stratum c~zntum but not so deep as to cme bleeding. 

A dosage was applied to the exposure area. A 2 x 2-inch gauze pad was 
placed on the exposure area to prevent seepage of the compund from I& 
area. Each animal was then wrapped with a rubber dam. After 24 hour of 
exposure, the rubber dam and gauze pad wm removed, and Ihe exposure 
area was wiped to remove any remaining test material. 
Smerrite groups and ~eascws thy were added; None 
Cbdcal obswmtions perfmtned andjrequtncy; 
After the exposure, all animals were observed daily for 14 days for clinical 
signs of toxicity. A grass ntcrupsy was performed on all animals al the eni 
of the 14 day observation period. 

RESU!.,TS 

. LD,,; MaIe : > 2.0 d/kg 
Female : > 2.0 ti/kg 

-- 



KEMARKS FIELD FOH RESULTS. 

Body 1ueighr: The test substance did not cause any changes in body weighl, 

Individual Animal Boy Wcfghts 
sex Body weight (kg) 

Control day 1 day 7 day 14 
male 3.2 3A 3.6 

3.2 3.4 3.6 
rctmlc 2.7 3.0 3.1 

2.9 3.1 33 

2.0 ml(kg hall? 23 23 23 

ii 
2.4 25 
2.2 2.4 

female 23 2.5 

ii 
2.6 ;rf;’ 
25 2.6 

F~c&K&v coILFuMpriQn: No detailed data available. 
Clinical signs : No toxic sign. 
Hcz8motolo~: Not dam 
EEiuchem: Not done. 
CPpkrka~mologjc findings: No1 examined. 
MurMiQ and time A% de4i: No deaths were recorded. 
t?rgrm weigh& cbunges: Not done. 
Gross Pa;lrholrlgy : Nothing noted. 

CONTUSIONS 

L&y, was 2.0 mLq’kg for both sexes 

DATA QUAL3T-Y 

. Reljabilities: Klimisch Code: l=reJiabJe without restrictions. 

. Remarks fieJd flw Data Reliability: 
Well conducted study, carried out by Midwest Research Institute. 

RJZFEFGNCES 

Nuodex Inc. Acute dermal toxicity test of Tenneco Chemicals Inc. compaunWouplaz GY59 in 

rabbit. 

EnvitanmcntaJ’Protection Agency (1881) 

GENERAL REMARKS 
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SKIN IRRIT/JTION 

L-EST SUBST.XVCE 

Idcnlilv: 
Remarks: 

Tris~~-clhylhexyl)benzcne-1,2,4-tricarboxylatc 
%urc.e: Mwplaz TOTM(Tenneca Chemials, Inc.) 
Purity: 98.95% 

Method: The test method ~8s similar to Section 1500.41.FcderaI Hazardou 
Substances Act Regulations - 16 GFR 

, GLP: Yes 
, Year: 1981 
L spccics: Rabbits 
, Strsin: New Zealand albino white rabbits 
, Doscs/conccntralion levefs: 0.5 ml, 
, Sex: 

Post cxposurc &scmf~,on pcriob:Z4,72 hours 
Sbkisticsl mdbads: No! applicable because of no fatality. 

t?iMARKS FIELD FOR TEST CONDlTlOMS 
Husbandj Conditions Temperature -’ 70 2 2 degree F 

Relative Humidity - 45%;t 5% 
Light - 32 hour light/dark qcl:10 

~cst method: 

Diet - Wa@e 15% Rabbit R&an and tap water are provided ad 
libitum. Based on our current knowledge no conlamiknts arp: 
known to’be in this diet or water that might bc cxpectql to 
intctiere with 8e objectives of the study, 

Caging - Stainless ace1 with eleuatcd wire mesh flooring 1 rabbi&q& 
Bedding - Tcchbord 

Shepherd Products Company 
Kalamazoo, Michigan 49005 

A OS rn& portion of material was applied to an abraded and an intact &xi 
site on the same rabbit. Gauze patches were. then placed over the trtated 
areas and an impervious material was wrapped snugly itround the ~ZUI&S of 
the animals to hoId the patches in place. 

The wrapping was removed at the end of the twenty-four (seventy two) 
hour period and the txatcd area were examined. TheDraize m&od of: 
scoring was employerf. 

Evalaatim: Draizc Scale For Scoring Reactions 
Erythema and Eschar Formation: 

No erytheme 
Very slight eryihem@arely pcrceptibte) 
Well defined cryrhcm 
bioderate to severe erythema 
!&vet-e erythema (beet redness) to slighreschar formation 

( injuries in depth) 
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Edema Formaliorr Yal 
NQ edema 0 
Very slight edemi$barely perceptible) 1 
Slighr edema@dgrs of area well defined by definite raising} 2 
Moderate edema (raised approximately Imillimeter) 3 
Severe edema (raised more than 1 millimatcr and extending 

beyond the area of exposure) 4 

RESULTS 
I Primary IrriblhnScorc : 4.16/4 =lJM 

SEMARKS FIELD FOR RE!iUL,TS. 
Reading Rabbit Number 

4 S 6 Avw 
lntnct skin 

lntict rkh 
Abraded skin 
Abraded ckhr 

Edema brtttr~lon 
intact rich 
lncnct skin 
Abraded skin 
Abraded skin 

CONCL’WIOh’S 

Sl&htly irritating 
This report concluded thal TOTM was not a ph’kq skin irritant in r&bit. 
I1 is noI possible to assign a Ck&fiG3tiQn. 

DATA QUALUW-Y 

. JMiabililies: Klimisch Code: l= reliable without resaictions. 

. Remarks field for Dala Kcliabilily: 
Well conducted study, carried out byBiosearch Inc. 

REFERENCES 

Nuodex Inc. Primary Skin Irritation - Rabbits. OTS 2065758. Dot ID 87821447OJ981 

GENERAL REMARKS 
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f’EST SUBSTANCE 

Identity: Tris(2-ethylh~yl)bcnzene.l,2,4-lricarboxylate ~ 
/ Remarks: Source: NwplazTOTM(Ttnneco Chemi~ls, Inc.) 

Purity: 98.95% 

1 Melhod: The lest mehod was similar 10 &don 1500.42.Federal kk2ardau5 Substams &I 
Regal~tions - I6 CFR. 

, GLP: Yes 
I Year: 1981 
P Species: Rabbits 
I straitt: New Zealand albino white rabbits 
, NumbcrS &animals 6 
, Dases/conc~tmtion levels: 0.1 mL 
I Sex: 
, Post exposure clbservation pcriod:1,2,3,4,7 days 
I Statistical methods: Not applicable because of no fatality. 

RE.3dGRXS FIELD FOR TEST CONNTIONS 

Husbandry Cundilions Temperature - 70 t 2 degree F 
R&the Humidity - 45%~ 5% 

Light - 12 h&r light/dark cycle 
Diet - Wayne 15% Rabbit Ration and tap water are provided ad 

libitum. Based on our current knowledge no contaminants are 
known 10 be in this diet or water that might be expected to 
interfere with the objectives of the study. 

Caging - Stainless steel with elevated wire mesh flooring 1 rabbit/c;rgc 
Bedding - Techbord 

Shepherd Products Company 
KaIamaz0o, Michigan 4!?OCiS 

Test nwlboi 0.1 mL of the experimental material was instilled into the right eyes of the 
test animals while ihhe other eyes remained untreated 10 XVESC w cnn~ols. 
The treated eyes were examined at one, two, three, four ;tnd seven days 
Following instillation of the test materials into the eyes. 

Eusluation: Interpretation of the results was made in accordance with rhdkaizc Scale 
of Scoring Ocular Lesions. 

Scale of Sc&ng Ocular tisions 
(1) CORNEA Value range 

. A. Opacity - Degree of Densityjarca most dense taken for reading} 0 - 4 
B. Atea of Cornea lnvdved 1-4 

Score equals Ax l3 x 5 (Total Maximum = 80) 
(2) IRlS 

-. -- - --. - 



A. Values o-2 
Score equals A x 5 (Teal. Maximum = 10) 

(3) CONJUI’KIWAE 
A. Redness (refers lopalpebral and bulbur wnjumdvae 

excluding cornea and iris) 
B. Uremosis 
C. Dischrge 

Scxm equals {A+B+C) x 2 (Total Maximum =W> 
RESULTS 
. Avcragc Ckular Irrilatioahmt : 2.3(1 day), 1.7{ Zday), OQ,4,7dny) 

REMARKS FIELD POR RESULTS. 
Reading 

.(l) comea total 
Q) Iris lobl 
(3) Colljunctivac total 

Tdal Ocular Irritalicm Sam 
(1) coma tolal 
a> ltir to&l1 
(3) conjlmctlv# tutat 

Total h~lrr Irthdan &we 
(11 Cm-ma loLaI 
@) Ids tot81 
(3) Cmjuncrlvme lot01 

Total Ocuhr lrricatim score 
(1) cknca told 
(2) Iris tohl 
(3) Coqjunctivas total 

Total Ocular Irrhblioh Scorn 
Q) ckmen Cola1 
(2) Ids total 
(3) Conjunctlvar Ida1 

ITad Oculrr Irritalion Scorn 
(l} comcn total 
(2) Iris total 
0) co~ukIctlvsc rota1 

Total Ckular Jd&ion Scott 

Average Ucuhr Trritatiw &we 23 

Slightly irri%@g 
This report concluded that TOTM was not a primary skin it&ant in rabbit. 
It is not possible to assign a classification. 

OATA QUALITY 

. Relbbilities: Klimisch Code: l=reliable without restricrions. 

. Remarks fiield Gw Dal8 Reliabilily: 
Well wnducled study, carried out by Biosearch lnc 
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REFERENCES 

pJuo&x I~C, Primary Eye Irritation - Rabbits. OTS 2065758. DOC ID 878214471,1983 
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‘SENSITlZATlON 

XX-I’ SUBSTANCE 

Idcndly: 
Remarks: 

Mclhod: Buebler teat 
GLP: YeS 
Year: 1981 
Species: Guinea pig 

Slrain: Albino guinw pig 
1 Numbers ofanimals 10 

Tris(Z-ethylhcxyl)benzene-1,2,;Ctticarbaxyiate 
Source: Nouplaz TCUM(Tenneco Chemicalq Inc.) 
Purily: 98,95’?6 

, Dosu/conccnlration lcvc1~: Cl.5 mL 
I . er: r male 
I Past exposure obscrvathn period:10 application 
1 Sldtiical methods: Nclt applicable because of no fatality, 

ZEMARKS EXLD POR TJZST CONIHTIONS 
Husbsndry Canditions Temperature - ‘70 ,C 2 degree F 

Relative Humidity- 45% IC- 5% 
Light - 12 hour light/dark cycle 
Diet - ~barless River Guinea Pip Furmula and tap water are provided ad 

Libitum. Based on our current knowledge IXI contaminants wre 
Known to be in this diet at water that might be expected to 
Interfere with the objeztivw crf the study, 

Caging - Stainless steel with elevated wire mesh flooring 5 guinea pigs/cage 
Bedding - Deotized Animal CageBoard(DACT3) 

Shepherd Pr~clucts Company 
Kalamazoo, Michi$an 49005 

A 0.5 mL porlicm of material was applied to the intact akin test site on 
the guinea pigs. A gauze patch was placed over the treated area and an 
impervious material was wrapped snugly around the lrunks of the animals 
ta hold the patches in place, After a 24 hour contad period the patch ~-ails 
removed and the animals were allowed to rest for one day. FollcrGng this 
rest period another application was appSied to tbe same skin site using a 
fresh sample. After the tenth application the animals were rested for a two 
week period. At the termination of the rest period a challenge applicaGon 
was put on skin sites differing from the original lest sires. The challcn_re 
application remained an for 24 hours. 
The siles were examined Gx reaction using theDraire melhod of scoring 

to grade reaclions. 
Evaluation: Draize &ale For Scoring Reactions 

No erythema 
Valw 

U J 
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-. . 
Very slight erythema(barely perceptible) 1 
Well defined erythem 2 
Moderate to severe erythema 3 
Severe eryrhema (beet EdIless) to slighteschar formarion(injuries in depth) 4 

rf Value 
No edema 0 
Very slight edernaparely perceptible) 1 
Slight ederna(edges of area well delined by d&hire raising) 2 
Moderate edema (raised approximately lmillimete~ 3 
Swere edema (raised more than 1 milt imatcr and extending 

beyond tie area of exposure) 4 

RESULTS 
NC! klensilization 

kARKS FHZLD FOR RESULTS. 
. Reading After AppllcaGm numbtr chatlmlge 

I;Uill~* l-74 5 fi 7 8 9 10 24holun98hrwa, 
1 

2 

7 

8 

9 

10 

Erylheiaa OObQOOQnu 
Edema (IObQ00UQO 
EylhePLa 000000000 
Edema 000000aa0 
Erythtma 0 0 0 0 w I) 0 Q 0 
Edtma 00D000000 
Erythema Q D D OQOQQO 
Edema 000000D00 
Eryllhcma OODQUOQQU 
Edema 800000000 
Eythemr 0oootluodu 
Edema 000000uu0 
Erythemr 000000QQO 
Edunr OQQOOOO0Q 
ErJtbCmi3 D000O0000 
F.&ma BOQQUOQO# 
Erythema 0000(30000 
Eduna ouQoudQoQ 
El-@lClWi 01)0000000 
Edems 0 0.0 0 0 Q 0 0 0 

CC)NCLUSIONS 
Nu sensliza tion 

DATA QUALITY 
. * kliabilitks: Klimisch Ode: I=reliabIe without restrictions. 
I Remarks lield br Data Relia bilily: 

Wtll conducted study, carried out byEhear& lat. 

MWEREHC=ES 
Nuodex Inc. Guinea Pig Contact Dermal lrritatiam/~nsitization-codified 
0 Ii-23 2U6574. Due 113 878214475,1981 

Q 
0 
a 
0 
a 
0 
Q 
Q 
0 
0 

0" 
0 
0 
0 
0 
9 
0 
0 
0 

Buehlet Method 

GENERAL REMARKS 
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[BST SUBSTANCE 

, Identily: 
I Rema rks: 

METHOD 

Tris(2-elhylhexyl)‘oenzene-l,2,4-trica~xyla~e 
Source: Nuoplaz 6959 
Purity: 95.2% {GWID) 97.9% @IlXC) 

Impuritks were detected al level than OJ-OS?%, one bcingdi(2-ethy~hexyl) 
phihala te (UEHP). 

Method: BIBRA Standard Operating Proccdurcs 
Trst type: Repeat Dose Toxicity 
CLP: Yes 
Year: 1984 
Species: Rat 
Strain: Fischer 344 
Route of administratIon Oral 
Dws/concentration lerct: O(O), 0.2{184), 0.67(650) and Z(1826) % (mg/kg bwlday) 
Vehicle: Rodent die1 
sex: Mak & Female 
Exposure period; 28 days 
Frrcquency of trcatmcnt: Once daily 
Control grctup and trcatmenL:Dietary level 0% and reference compound DEHF 0.67$& 
Post exposu cc obscrvrtjon period:None 
Duration of test: Males and females; for28 days 
Statistical m&ads: The contmi and TOTM treated groups were subject to analysis of 

variance, and if This was signifkant the zreated groups were compared with 
the cmtm,lS using the Leas1 SIgnifkanl Differmcc test. 

The cmtmls and DEHP groups were compared using a two-tafkd pooled 
stud&t t test wilh WelcHs correction. In all cased a probability level of 

PcQ.OS was taken to indicate statisticat si@ficance, 

Test Subjects: Age 6t tire@ inirirmidn: 48-51 days old for males and females 
WeigM Q.Z study initiatibn: 137-1548 f~or male. 

ill-132g for female. 
NQ. of unimds per $8~ per dose: 5 Rats per sex per dose group 

Study Resign: Vehiclei Die1 
Sudlite groups and reumns thy were &de& None 
Clinicd obsmucions perfomed rind frequency: 

Body wt. was reccrdcd immediately prior to the firsl exposure and again for each 
animal 1,3,7,10, 14, 17,21,24,27 h days. 

Twice each day the animals were observed in their cages forvariations in behaviour 
or condition, and once weekly a more dclailed cxaminaliun was made at the lime of 
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Food intakes were measured over the period day-3 lo U and conlinuos inlakes were 
measured al twice-wt?ckly intervals unlil the day preceding autopsy. The intakes of ~esl 
article or reference compound for each animal were calculated Lwicc weekly using the 
anatysed diernry concentrations of TOTM or DEW, and the individual valued tbr 
bodyweiyhl and food intake. 
Nelnntdogic pzrtu~~rers were e~alualed for each animal.& lhe day preceding Ihe 
stan of the autopsies a sample of blood was cOllected from a caudal vein of each 
animal. 
Amp-j: A1 the end of the 2#’ day treatment period the rats were deprived o,f food 
overnight, with water available, On [he day of autopsy each animal was weighled and 
then killed. The blood was used 10 provide serum for clinical chemistry. During the 
autopsy any abnbrmalitiesof the external condjtion and of tie tharacic or abdominal 
viscera were nobI. 
Organs: The weight of the follnwing oryans were recorded: adrenal glands, lungs, 
brain, ovaries, hear& spleen, kidneys, testes, liver, Ihymid. 
Elecfmn micmsc4py Two thin slices of liver, one from the left lobe, the other from 
the median lobe, were fixed for analysis. (The remainder of the liver was used for 
biochemjcal analyk.) 
Biachemicud udysis oJ.%e hw: Whole hclmogcnateswere prepared and assayed 
for protein and cyanide-insensitivepalmitoyl-CoA. 

RESUCTS s 

. NOAEL 184 mg,‘k~bw 

. IAAEL 650 n@kg bw 

REMARKS FIELD FOR RESULTS. 

Body weight: No statistically significant differences af bodlweight between the control and TO’J$$ 
or DEHP treated groups of either Sex. There was a trend for the male rats from all rht 
TOTM trcarcd groups to be lighter than the controls. In the females, this trend was only 
evjdant in the 2.0% TCCM gruup. 

Food/w&~ caltsumption:Female rats fed 2.0% TCWM consumed significantly less diet t ban the 
controls during first swen days of treatment afier which their intakes increased but 
remained lower than those of the controls. In the males lhere were WI stalistically 
si@f’icanl differencesbeWxn the wnrrol and TOTM fed groups during the Irea-kment 
period. 

Huemarolog) : In both sexes hsemoglobin WncentraIian of the rats given diet cdnlaining 0.67 or 2.0% I 
TOTM were statistically significantly lower than the control. In the males then was a 
small lawting of trytiracyuz count in all groups given TUIM but Ihis was not 
reproduced in the females. 
J3Dlh sexes given the two higher dietary concentrations of TOTM had hightdeucocyte 
c.oun~s fhan the control, but the differences were sl.z&tically significant onljn the 
males. These male groups also had lower proportions of the l~ucocytes atzxinoghiis 
and moabcy1e.s. 
Sign jficantly lower values for haemotocri t and mean cell volume were limited Id , 
females given the two lower dose levels af TOTM. 

I 
Orpn wei#2&s : In bolh sexes the liver weights, and liver weights relative to bodyweight, were I 

SZ 
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increased in the TOT?4 rind DEHP treatedanimals compared to the cantr&. These ‘1 ~ 
differences were: small and not statistically significant in the 0.2% TOT&I group, 
‘llx increase seen in the rats given2.0R TCITM was less than that jn those given 
DEHP. In the males Ted TOTM lhc higher values for brain weights relative 10 bady 
weight, in the absence of any significant differences in the recorded weight probably 
reflect Ihe lower bodyweights in the groups concerned. In the females there were 
statistically significanl higher lung weights in the rats fed 0.2 or 0.6’7% TOTM Ix*hen 
competed 10 Ihe controls. In the case of the TOTM treatedanimals this difference 
was not dose r&ted and not statistically significanl when expressed relative IO 
bodyweight. 

SWU??l anallp!s : Analysis uf ~erl~l~l from the males and female showed statistically significantly 
increased levels of albumin in the groups given 0.67 or 2.0% ToTlvf. In the males 
ticJe were statistically significantly higher cholesterol levels in the 0,67 and 2.0% 

TOTM groups. 
Concentrations of serum urea were statistically significantly increased in the male 
2.0% TOTM group to the control velues. In the females there was also m isolated 

“: statistically significantly lower value for lipid cuniXnWi0n in the 0+2% TOW 
group- 

Liver Biaclhemis~: NcitheT TOTM or DEl-iP treatment influenced to astatistically significant degree 
the WnceJluation of hepatic protein After TXYIM W-atmeniPCoA activity was 
statistically significantly higher than cont1’01s in both sexes a1 the highest dose and in 
the males at the lower two doses, In the groups given TOTM only the highest dose 
level males had statistically significant increases of enzyme level. &th sex@ given 
0.67 or 2.0% TOTM had statistically significantly increased carnitine 
acetyltransfcrase activity with little differexo between the two stales. 

Hiscoiugy : No abnomdifies were detected in themaj6rityof the animals. ‘RN only lesions 
occurring with any frequency were focal interstitialpneumon,nitis and neplucxalcinosis 

in the females, The observstions were not fixmly dose related. Thgxxumonitis was 
of limited extent, often only a sjngle focus. nkta female rats fed 2.0% TO’i33 shax%!d 
reductions insytoplasmic basophilia in liver although it was only marginal. 

&CWM &Ec~xo~Y; IQ the hepatocytcs from the control rats theperoxisorna varied in sh Prom 
small to moderately large, They had uniformly electron dense contents and some 
porrsessed a lattice core. They were ubiquiitously distribuled lhtoughuut the ~~Wplasm, 
Feeding diet containing 2% TO?‘M produced a sSight increase in the numbers of 
pcroxisornes. which varied between 
centriIobular and periponal areas. 

cells, No difference was seen between 

The NOAES. for repeat4 dose toxicity is considered to be 184 mglkg and the LOAX is 
Considered 650 mgkg for both sexes. 

DATA QUALWY 

l Rcliobilities: Klimisch tide: l=reliahle \;n,ithout res1ridon.s 
. Rtmarks lieid far Data Reliability: 

We11 conducted study , carried out by the British In&&al Biological Resarch Associdon~ 
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! Rl3?EIU3NCES 
f 

I Chemical Manufacturers Associakm, Projm No, 3.0496. Report No. 04%/I/85 
I 

CMA Refercnoe. TM-3.0~BT-BIB 

GENERAL REMARKS 

f 

. --w 

54 
-- 



DRAFT ENV/lM/EXCH(Y9)13 

‘EST SUBSTANCE 

Identity: Tris(2-ethylhexyl)ben~ne-1,2,4-lricartroxylate 
Remarks: Source: Daihachi Kagaku Kogyo Co., Lid. LOI. No. N-60601 

Purity: ~9.0% Kept at room temperature in a dark place until USC, 
4ETHOD 

Mcihod: Guidelines b:or 2%day Repented Dose Toxicity Testing of Chemicals 
IJaP4 

Test type: Repeat Rose Toxicity 
GLP: Yes 
YtSW: 1996 
Sptd,5: Rat 
Strain: clj :CD(SD) 
Rmtt of administration Oxal 
Daseskonctntratirn levels: O(vehicIe) 100,300 and 1,000 mg/kg!day 
Vehicle: Corn oil 
sex: Male Bt Female 
Exposure period: 28 days 
Frequency or trePtmcnt: Once daily 
Contra1 group and rreatmerrt:Vthick {corn oil) 
post e~pom-t ~bstmblian period:2 weeks for 0 and 1,000 mg/kg!day dose, 
Duration oaf test: Males and females; for28 days 
StUistic33 methods: Bartlett’s test, DunnetPs test or IQ-t&al-Wallis test dependingon wherher 

or not the data werenonhomogeneous or homogeneous. 
Fisher ‘s test for the patialqical result.Janckhetrc’s test for the 
correlation of dosage 

R3MAIRKS FIELD FOR TEST COSDITKJNS 

study Design: VeWe: Corn oil 
Satellite groups i-d rmson~ th ep were added: None 
C~inictzi abservafians perfarmed and frequency 
Body wt. was recorded immediately prior to the first expcwure and again for each 
animal wery week 
Hematalogic parameters were evaluated for each animal. Bloo&amplcs for lhe 
hematnlogic determinations were taken frorrabdominal anery in rats aAer 16 hr fast. 
Cl i&al chemistry analyses were performed con serum samples from each animal. 
Urinalyses were performed for each rat. Urine samples were collected from each rat 
on the day prior to scheduled rerm~natian. 
Orgyms examined ti necrupq: 
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Organ weight: brain, liver, kidney, spleen,adrenal, spemlary (male) and ovary 
(females) Car each animal. 
Micruscopic: heart, liver, kidneys,spleen, addrenalwnd hone marrow from rats in the 
control and high-exposure groups and kidney from all dosage male. 

RESULTS 

L IWAEL I 
Male: >l,OOO mglkglday 
Female: >l,OQO mgikg(day 

REMARKS FZIZLD FOR RESULITS. 

Rudy weight: The mean body weight of treatmen groups of rak Ior males and fernalemot 
Significantly difGxen~ from conlrols al any time during the course of the study. 

.Fuod/warsr conr~r~ttpriwa:Nc~ significanlIy differenr from corrlroIs at any time during dosing and 
recoveringperiod for both sexes. 

Chicai signs : Na unusual clinical observations during the study. 
&34&s: No dose-related change in general clinical signs. 
FU?tUles; NQ dose-related change in general clinical signs. 

HUt?matOiOQ : 
ntrhc end of daring 
M&s a&fern&~: No dose-related significant changes inhematolow. 

In the blood clotting test, prothrombin times for males were slightly extended, but 
they wt~e csnsidered within the phpiaiogical change. For females, no significant 
changes in alI test. 

uJntir recovering period 
Jw&s: In hemat&gy, hemoglobin amounts for males at 10l)Omg!kg dosing were slightly 

increased, but they were oonsidered within the ptiysiological change. In the Mood 
clotG.ling test, no signifkant changes in all tests, 

Fl??noales= No significant change: in ailtests. 
BiocJie?n : 

nc &kc end of busing 
M2ks: No dnse-related significant adverse treatment-related effect in clinical chemistry?. ’ 
Females; Al 300, and 1 ,Oc]o mg/kg dosing, chlorine contents were low. 

I 

q#ter rectweringperiod 
n!Fuks: At 1 ,O#O mg/kg dosing, potassium mntents were slightly high. 
Femkies: At 1,000 mgFg dosing, GOT were slightly high. 

But both changes wcr+z considered to be no meaning, bccausc at the end of tmtment these changes 
WE not recognised 

Urhdysis : 
ut the end afd&ng 
Mnf~ls~~b.F’tmaic: At 1,000 mg/kg dosing, some of rats (both sexes), amounts of urinary increased, 

but the mean urinary spccificgravit y values in the 1,000 mg!kg dosing grrxp 
WPS ntx significant change from control group. 

qjter recm?ring period: 
M&s and Femdm No dose-relahzd significant change in a11 IesIs. 
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Organ weight chzrnges: 
ar rhe end oj dosing 
Mdi?: No dose-related change in all testedorgans. 
Femab: Relative liver weight were slightly increased at 100 mg’kg dosing, but ho 

dose-related change. Otier organs, CM significant change. 
afrer recovering p tvhk 
,Mali?S: At 1,000 mglkg closing, relative kidneyweight were slightly low. 

I;t?mclk: At 1,000 mg/kg dosing, absolute and relative adrenal weight wer~]ighlly 
high. 

But both changes were consideredno related to dosing and reovcring of this chemical. 
Gross pathkqy and his!up~hlc~gy: 

at rhe end of dosing: 
lkf&s: Coloured palch/mne of lungs were observed 1 of 100 mgikg, 2 of 300 m&kg 

and 3 animals of 1,oQL) mg/kg dosing group. Also hypertrophy of the kipney, 
hypenrcqhy of parathyroid, and etc. were observed. 

Amounls of eosinophilic body in the kidney were slightly incrtt;lsed in do&g 
group. But all tbtse changes were considered nt, related the dosing and 
raxvering of thischemical, because Qe degree and rate of changes were same 
of dl the grcmp included couuo~. 

Ft3?JUlW Red patch&one of thymus dilated lumen of the uterus snci CL were observed. 
But all these changes were considered no related Ihe dosing and recavermg uf 
tfiis chemical, because the degree and rate of changes were same of all the 
group included txr~trol. 

after recwering period: 
M&s andFemales: No dose-related significant change in all tests. 

CONUUSIONS 

No test substance related change6 were noted in terms of clinical signs, body weigh!, food 
cansurnption, andhematology, blood chernicalexaminaioq urinalysis, and pathological 
findings. 
The NOEL for repeated dose toxicity is considered to be 3,000 mg/kg/day for both sexes. 

DATA QUALITY 

. Reliabilities: Klimisch C&de: lzreliable without reslriclions. 
I Hemarks field for Dala Rcliabili~y= 

Well cOnduct& study , carried oul by the BiDsafety Research CZenter, Food, Drugs and Pesticides 
(An-pyo Ccnter);Japan 

REIXRENCES 
Toxicily Testing Reports of Environmental Cbemicals,vol.4(1996) 
Ministry of Health & W+S’art, Japan 

GENERAL REMARKS 
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TOXICITY TO REPRUIKJIC=TION 

IWF SUBSTANCE 

Identity: 
Remnrks: 

4ETHOD 

Tris{2-e~hylhexyl)ben~ne-l,2,4-tricarbox~la~~ 
Source: Daihachi Kagaku Kogyo Co., Ltd. Lot. No. N-80301. 
Purity: .99,0% Kept at room temperature in a dark place until use. 

Method: OIXD Preliminary reproductive toxicity screening lest 
Test type: Preliminary reproduction toxkity screening tesr 
GLP: YeS 
Year: 1998 
Sptie34 
Strain: $$R (SR) 
Route o~administraticm: Oral @y gavage) 
Doscs,koncentration levels: Q(uehideJ 100,300,~,000 mgIkg/day 
Vehicle: Corn oil 
sex: ’ Male & Female 
Administration period: Male; for 46 days from 2 weeks prior to rmting 

Female; from 2 weeks prior to mating to day 3of lactation 
Frequency of treatment: Once daily. 

Conhol gruup and !reatmcnt:Vchiclt (corn oil) 
Post CX~SU~S obseflation period:None. 

Terminal kill Male: day 47 
Female: day 4 af lactation 

Statistical methods: ’ Chi square tc$Z for 1 gJa& positive data and Fisher’s test for another- 
banlett’s test or Kruskal-Wallis’ test fur 2 or more grade positive data. 
And used Dumett’s test or Mann-Whitncfs U-test for examination 

Test Subjecls: Age &study initiation: 10 week old far both sexes. 
Weigh! at sf@y initirzrion: 373-435 g for males, 217-257 g for females 
No. ~frurimuls per sexpar dose: 12 per sex pu dose group 

Study Design: ‘I’& animals were sacrifhd on the day 4 of lactation for females. Males and 
females with nomded were killed1 day after the mating period. Females with no 
deliverykilled 2@’ day of gestation period. 
V&ick Corn oil 
Sme#te groups and reasms they were add& None 
Mnting pruce&res: Male/female per cage; l/1, length of cohabitationwith in the 

limit of 14 days until proof of pregnancy (fmrnakm sperm detecdon in vagina) 
was observed. 



Foetus: Gcwal appearance once a day after birth 
Organs examined at necropsy 
Parent: Males and females: GrosspaMogy of al1 organs were lested. 

Males: Organ weighl: Testis and qididymis of crll animals. 
Female: Organ weight: Ovary of all animals. 

Cbunl: Implantation sites and cmpusluteom of ovary of all 
animals. 

Mictoscopic: Males: Testis and qididymjs, Count ofserloli sells, spennatcxyles, 

round spemtarids and elongatespermatids in seminiferous 
tubules of Sanimals of all dosing groups,(Stage I-VI, VU- 

VIII, IX-M, Xu-XIV of spermatozoon formative cyde.) 
Females: Ovary 

Pup : Gross pathlogy of all organs were t@&zd. Dead pups and abnormal organs 

Body weight.Males: Prior to the first dosing and 2,5, 7,10,14 day. After that 
once a week, Ihe daysacrificed. Females: Prior tn the first dosing and 2,5,3,10, 

14 day. During gestation period, 0,1,3,5,7, IO, 17 and 20 day. During laciarion 
period, 0,3, and 4. During cohabitationperiod, the same day wilh male.Pugx 
DayOand4 
Food)water consumption.Tbe same; day whm body wt. &termineQexcept 
Lactation period and the day sactifictd for males, also, 0 day of gatalion and 
lactation for female. 
No; of pairs with skce~sful copulation, copulation index {Nnnfpairs with 
successful copulation/No. of pairs marea} x 100, durdLidn of mating No. of 
pregnant females, fer&ity index = (Nmf pregnant animalslNo.of pairs with 
successful copulation) x 100, No. of: corpora lute% No. of implantation sites, 
implantation index (l%.of implantdian sitesMo.of corpora lutea) x 100. No. of 
pups born, delivery index (No.of pups bornMa. of implantation sates)x 100, Ma 

of love pups born, live bitth index (No.of IOX pups hornlNo.af pups barn) x 
100, sex ratio of pups, No. of deacf pups born, gestalion length,gcstatian index 
PO. of females with live pops delivcrcd/ Ndbf pregnant females) x 100,. 
nursing index (Na.of fern&s nursing live pupdNo.of females with normal 
d&very) x 100, No. af live pups &I day 4, viability index (No-of live pups on 
day ~/NO. of live pups born) x 100, 

RESULTS 

Rcpeot dose loAc2ty: NOEL 100 mgIl&day for males 
1,000 mg!kg/day for female 

Reproductive and dcvcfapmentlll loxicity: NOEllOO rn@@day for makS 
1,000 mg/k@day for female 
1,000 m&kg/day far offspring 

REMARKS FIELD FOR RESULTS. 

Mortuhfy andday 0fdGlrth : None. 
Body weiglzf : No statistical significant cliffercnce from controls. 
Fuod/wnter comwnptian: No statistical sj~nificmt difference from controls. 
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Etepruductire datn : No statistical signit’icanr difference from conLrols. 
bps datn : Body weigh1 and weight gain of 300 m@cg dosing group for both sexes 

were slightly low. But all pups Of 100 and 10110 mg/kg dosing gmup were lint 
statistical significant difference from conirdls. 
At the other tesls, no statistkal significant difference from conno]s, 

Grosdy visible ahorntalities, exfemal, sofl tis.w e ortd sk.4eml ahormaliries- : 
For m&s: 

$Jigbtiy decrease of spermatocytes and spermatids: 2 animals of 300 mgkg dosing group. 
11 of 1000 mgkg dosing group. 

Moderate decrease of spermatacytes andspermatids: 1 of 1000 mg,Q/dosing group. 
At this animal, a few multinucleale giant cell were appeared and sligfillyvacuolization of 
se~oli sells wereobserved Also, at the epididymis, moderate amount of cell debris 
moderate dccrcase ofspermatids and slightly granuloma of spermstic were observed. 
For the control group, atrophy of seminiferous tubulewere observed 2 animals. A1 tl~ew 
animals, slightly amount of cell debris were observedone uf these animals, slight decrcae 
of spermalids was also observed. 

Number of cells in xminiferous tubules: 
Group l(Stage ?-VI) : Low value of spermatids st 300 mg/kg dosing group. 

Low values of spcrmalocytes andspermatids at 1000 mgikg dosing’gruup. 
Group 2cStage VII-VIII):Low values crf round spermatids and ratio of scrtali celis at 1000 m@kg. 
Group ?(sstagc z&)(3) LOW values of elongatespcrmatids and ratio of sertoli cells ar 1000 q/kg. 
Group 4(stage XII-XIV) Low values ofspermatocytes, elongatespermatids, and ratio rrfsertoli 

cells at 1000 me/kg dosing group. 
For females: 
Cyst of corpus luteum of ovary WEE observed 2 animals of 300 mgkg dosing group. 

No abnomel ovary observed at the female oT100 mg/kg dosing wilhour successful cqulation, females 
of cam1 and 100 m&lcg dosing without pregnant. 

kn5 
Nu 01 mzlla Hnimals ththhtd 
Organ: Findhgs 

Grade 
TMis: 
Dccrtaae, sptrn~atoc)rtr and qcrmatid T&l 

+ 
tt 

Mi~ltinuclwar giant ctll, ~miniferous tubule + 
Vuw3lolation, Scrfdi cdl + 
Atrophy, stxniniferous habule + 

Epididytiis: 
Cell d&is, lumen Total 

+ 

Decrwbsc, sperm 

Granularno, spcrnmtic 

TZI 
+ 

++ 
+ 

0 
12 

0 
0 
0 
0 
0 
2 

2 
2 
0 
1 
1 
0 
0 

dose {me/k& 
100 300 1,OuO 

12 12 12 



No. of Female anintals examined 12 12 12 12 
Chary: 

Cyst, corpus kcum <+z 0 0 2 0 
Values are no, of aujmals with fkling. 
Grade: +=sljgBI, +t=modenle chnog:e and <+>=d~~ectcrl 
Sigoificanlly different from 0 m@g group: **:p s 0,Ol. 

Number of cells in senrinlfcrous tub&s of male mis. 
dast (q/kg) 

Ittm.8 0 loll 300 1,000 
No. of animls cxamincd 5 5 5 5 
chup I {Stage I-VI) 
Na. of Sertolll cells 20.12(3.18) 19.08(1.49) 18.S2Q.45) 18.08(1.45) 
Spernlatagonfa 
No. 16.3CQ.655) wsqz+saj 
rathI '1 

18.48~.17) 
0.3s (029) 

15.7q2.61) 
1.08(0.19) l.Ol(O.21) O.S7(0.11) 

Spcrmat.ocyle5 
NO. 50.8q7.44 ) 53. xi(4.84) 42.6q2.63) 

2.53(0.13) 
41).?4(563)* 

ratio 2.72(0.26] 2.37{0.24) 2.25(0.16) 
Round sptrmatida 

NO* 138.36(17.20) 128.00(3.89) 117.68(5.59)+ 112.60(3.1~)** 
ratio 6.91pJ.35) 6.75{0.84) 6,39{0.70) . 6.26(0.48} 

Ihngatt spcrmatMs 
NO. 130.00(21.71) 132.32(11.37) 103.28~1234}* 95.36(8&t)** 
r&i0 6.53(1.15) fLSV(O.88) 5.62(0.90) 530(0.69) 

Group 2 (Stage MI-VICl) 
No. oCScrlo,li cells 16.%(263) 17.04Q.17) 16.64(2.X3) 16.52(2.23} 
Spcrmatugnda 
NQ, 2.92@06) 2.4o(O.SQ3) 2.04(Ck%) 2.6o(Lm) 
ra lio 0.18@.09) 0.14@05) 0.12@M) 

t&ma tacylcs 
0.16@.06) 

Nom 91.t%(lCI.37 ) 94,68(W) $4,44(6.99) 82.32[6.70) 
mtk 5.45 [0.56) S.6O(OLq 5.16@79) 5.03 (0.54) 

Round spermmtids 
NCI. 142.08(13.39) 131.64(13.72) 123.96(8*23) 118.76(8.28)’ 
ratttl 8.45@62) X75(0.39) 7.t3q1.66) 7,25(0.62)+ 

Elongate spcrmatids 
NO. 129.24(17.37) 128.32(16.88} 114.72(9.80} mq3.47) 

ratio 7.7q3 S4) 7.56(0.72) 7.09( 1.62) 6.46(1 .OS) 

Group 3 (Stage VII-JJrfr) 
No.o~Sertdi ctlla 19.2ql.92) ZO.S2( 1.55) l9.2q1.58) 19.32(2-l 8) 
Sgrrnatogonh 
NCL 4X(1.32) 4*2q1 JO) 4.92(1.63) 3.32Q.02) 
ratlo 0.23(0.05) 0.21@08) 0.26(0.11) 0.18(0.05)! 

Spermalocytcs 
No. ln2.52(lo.a3 ) 99.fq8.42) 97.56(4.50) 89.04(9.00} 
mlio 534{cL56)} 4.85(O.S5) 5.10&M) 4.62(0.32) 

Elongate sprrmatids 
NO. I45.24(11.01) 130.64(9.90)) 131.68(19.71) 119.24(15.90= 
raliu 756(0.61) 6.37(0.23) 6.88(1.04) 6.21(0.83)* 
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hb, afmatc animals cxanrinud 12 12 12 
b. of pafrs with success ftT copuT&ion 12 12 12 
Bu;mllon. of mating (day, Meun, (SD)} 
CopufatiQti iIldcx(%)* 

2.1(X.2) 2.3@3) 2?(f’.2) 
lam 93,rl ~100.0 

No. of pregnant naTmaTs 11 ra 12 
nwtilty index(k)** 91.7 90.9 mMJ 

* (Noaf pairs with aucccssful cupUlat:iouhu,ofl pairs matcd)x loI) 
**(No. of pmgaent animalsho.of pai& with.successfd copulatian)~~ 100 

OS(o.9) 
22.7(0.5] 
x00.0 
Iaa,Q 

1X2(2*8) 
W.S(l.8) 

X32(0.77) 
11.71{1.76 ) 
4.39(1.04) 

l4.f(2xI} ~4*WQ 
!37.8@.6) 99.2(U) 
r.o5(uso) 1.17($75) 

a.l(o.3) ar(o3) 

xoa.0 - 
22s@5) 
lOii0 r 11.6(0,5) 

10.0 
X00.0 300.0 1ou.u 

13.6(2.1) 14.4(2.9) 14.5Q.9) 
99.3(2.3) 95.6(11.5) 96.7(6.7) 

7.13(U.52) 6.69(0.55) 6.&7(0.64) 
11.09(0.93) 10.23(0.98)* vMcl( 1.47) 
3.96(0.53) 3.54(0.77)~ 3 .;rqo.eq 

12 
12 

2.7fl S) 
m.a 
f2 

loo10 



DRAFT ENV/JM/EXCH(99)13 

i. 

/‘- 

Female Day 0 6.93(0.83) 
Day 4 11.08(1.71) 
Day O-4, gain(g) 4.16(1.00) 
Body weight gain(Z) 59.63(10.42) 

Values are expressed as Mean (S.D.) 

6.63(0.64) 6.33(0.58) 6.38tO.62) 
10.28(1.01) 9.84(1.01)* 10.03(1.46) 
3.65(0.56) 3.14(0.79)* 3.46(0.96) 
S5.24(8.07) 49.95(13.09) 52.17(11.10) 

Significantly difference from 0 m@kg group ; p 5 0.05 
a): (No. of implantation sites/no. of corpora lulea) x 100 
b): (No. of pups born/no. of implanIation sites) x 100 
c): (No. of live pups born/no. of pups born) x 100 
d): (No. of females with live pups delivered/ no. of pregnant remales) x 100 
e): (No. of females nursing live pups/no. of females with normal delivery) x 100 
f): ( No. of live pups on day 41 no. of live pups born) x 100 
g): (Body weight gain/body weight on day 0) x 100 

I CONCLUSIONS 
I 

Repeat dose toxicity 
Histopathological examination of the testes, demonstrated decrease ofpermatocytes andspermatids in 

males of the 300 and 1000 mgkg group. No effects of this chemical on general appearance, body 
weight, food consumption, autopsy findings, weights of the reproductive organs of both sexes, or 
histopathlogical features of the ovary were detected. 
The NOELs are considered to be 100 mgikg/day for males, and 1,000 m#kg/day for femaies. 

7. Reproductive and developmental toxicity 
Except for the effects in males observed onhistopathological examination, no inf!uence of this chemica 

was detected regarding reproductive ability, organ weight ohistopathological feature of the ovary, 
delivery or matemalbehaviour of dams. No effects of this chemical were detected orviability, general 
appearance, body weights or autopsy findings for offspring. 
The NOELs are considered lo be 100 mg/kg/day for males, 1,000 mgkg/day for females, and 1,000 

mg/k@day for offspring. 

I 
DATA @JALITY 

. Reliabilities: Klimisch Code: kreliable without restrictions. 

. Remarks field for Data Reliability: 
Well conducted study , carried out by the Safety Research Institute for Chemical Compounds 
Co., Ltd.(Japan) 

REFERENCES 

Toxicity Testing Reports of Environmental Chemicals,vol.6(1998) 

Ministry of Health & Welfare, Japan 

GENERAL REMARKS 
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D&WI- ENV/JM/EXCH(99)13 

~l7NFTlP TnYTf-7TV TN VITRO fRAPTFnlA1 

iYEST SUBSTANCE 

Idcn lity: 
Remarks: 

Tris(2-&ylhexyl)benzene-1,2,4-tricarboxylate 
Source: Daihachi Kagaku Kogyo Co., Ltd. Lot. No. N-60601 
Purity: >99.0% Kept at room temperature in a dark place until use. 

klETHOD 

1 Method: 

1 Test type: 
, GLP: 
, YkUlC 
, Species/Strain: 

, Positive controls: 

. S9: ._m 

. Statistical methods 

Guideline for ScreeningMutagenicity Testing of Chemicals(Japan) and 
OECD TG 471 and 472 
Reverse mutation assay 
YeS 
19% 
Sulmonelfa ryphimurium TAlOO, TA1535, TA98, TA1537 
Escherichia coli WP2 rtvrA 
-S9 mix, 2-(2-Furyl)-3-(5-nitro-2-furyl)acryla~ide (TAlOO, G2, TA98) 
Sodium azide (TA1535) 
PAminoacridine (TA 1537) 

+S9 mix, ZOAminoanthracene (five strains) 
Rat liver, induced withphenobarbital and S&benzoflavone 
No statistical analysis was done. 

REMARKS FIELD FOR TEST CONDITIONS 

. Study Design: 
ConcenhzUion: $9: 0,313,625,1,250,2,500,5,000 q&late (five strains) 

+S9: 0,313,625,1,250,2,500,5,000 q/plate (five strains) 
Number of replicates: 2 
Pl&?sltesC3 
Procedure: Plate incorporation method 
SoLvet& Acetone 
Positive controts: 

-S9 mix, 2-(2-Furyl)-3-(5-nitro-2&yl)acrylamide (TAlOO, WFZ, TA98) 
Sodium azide (TA1535) 
9-Aminoacridine (TA 1537) 

+S9 mix, 20Aminoantbracene (five strains) 

RESULTS 

. Cytotoxic concentralion: 

Toxicity was not observed up to 5000 @plate in five strains with and without metabolic 
activation (S9 mix). 
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URAIT DWJMiEXCH(99)13 

I Genotoxic cllkck 
3 - 

With metabolic activation: I*] [ ] [ x ] 
Withou! metabolic activation: 1 ] I I [xl 

Rl3MARKS FIELD FOR RESULTS. 

COZNCL;USIONS 

Bscmial gene mutation is negative wilh rind wjthaul metabolic activarim. 

DATA QUALITY 

l Rcliabilitics: Valid withoutmtriction. 

I 

Remarks fletd Far Data RcliabiUty. 

WeII cwnduckxi study, car&d out &yHatano Rescardb Institute, Food and Drug SafelyCcmr 
(Hadano, Japan). 

REFERENCES 

-- Toxicity Testing Repor% of Enviromnental Chemieals,volA(1996) 

Mini&y of Health & Welfare, Japan 



DFS@I’ ENWMExCH(99)13 

I GENETIC TOXICITY 1N VITRO (NON-DACTERI~L IN VfTRO TEST) 

msT SUBSTANCE 

Identity: 
Remarks: 

Method: 
i Test type: 
1 c;LP: 
1 Year: 
1 Spccies/Strein: 
1 Meta&& activatfon: 

1 $tmtisticnl methods 

Tris~Z-ethy~hexyl)benzene-1,2,Q-vicarbflx 
Source: Daihachi Kagaku Kogyo Co., Ltd. Lot, No. N-6061)1 

Purity: >99,0% Kept at room iemperature in a dark place unliI use 

Guidtsline for Screening Toxicity Testing oR%&cals (Japan) 
ChromosomaI aberration test 

YeS 
1996 
tillxulu cell 
with and without $9 from rat liver, induced witbphenobarbital and 
5,6-benzoflavone. 
Fisher’s exact analysis 

3EMARKS FIELD FOR l’Z$T CONDITIONS 
F 
1 Study Design: 

For continuous treatment, cells were treated for 24 or 48 hrs without S9. 
For short-term treatmat, cells were treated for 6 lus with atid without S! 
and ctitivated with fresh media for 18 hrs. 

Concetiun: 49 (continuous treatment): Q,1.3,2.5,5.0 mg/rtL 
439 (short-term treatment): 0,13,2.5,5.0 mg/mL 
tS9 (short-term treatment): 0, 1.3,2.5,5.0 m&n& 

Pitz&esrtestz 2 
Sdvent: Acetone 
RA&W conl’ro~~: Mitocnycin C for continuous treatment 

Cyclophosphamide far short-term treatment 

RESULTS 

I Cylotoxic c0nc4?ntratio11: 

Toxicity was not obscnted up to50 mg/ml in continuous and short-term treatment with or 
without S9 mix. 

. Gesotoxic elYixts: 
Clastogenicity polyploidy 

Withmetabolic activation: [+] I’] 1 ;] [+I (‘1 1 X7 
W&out metabolic activation: [ I [ 1 1 x ] I ] I 1 [ X I 

~EkJARKS FI[ELD FOR RESULTS. 
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DRAFT ENVIJMIEXCH~99)13 

1 Identity: 
I Remarks 

METHOD 

~isC2-ethylhexyl)benzene-1,2,4-Uicartro 
Source: Daihachi Kagaku Kogyo Co., Lid. tot. No, N-60601 

Purity: >99.0% Kept a1 room temperature in a dark place unlil USC 

1 Method: Guidelint for Screening Toxicity Testing ofChemicals (.Tapan) 
b Test type: ChromosomaI aberration test 
, GLP; YE4 
B Year: 1996 
P SpecieslStrain: tII3xulu cell 
D Metabolic activation: with and without S9 from rat liver, induced witbhenobatbital and 

5,Cbenzoflavone. 
L Statistid methods Fisher’s exact analysis 

REMARKS FIELD FOR TEST COlVDITIdNS 
c 
. Study Design: 

Far cmthuous zreatmenl, cells were treated for 24 or 48 hrs without S9. 
For short-term trmtmcnt, cells were treated for 6 hrs with and without SS 
and cultivated with fresh media for 13 hrs. 

Cuficctitiun: 49 (continuous treatment): 0,1.3,2.5,5.0 mg/mZ 
439 {short-term treatment): 0,13,2.5,5.0 m@mL 
+S9 (short-term treatment): 0, 1.3,2.5,5.0 mg/mL 

P&f~/t~: 2 
S&et: Acetone 
Positive cotiruls: Mitotnycin C for continu0Ui treatment . 

Qclophaspbamide far short-term treatment 

RBULTS 

1 Cylototic concenfri8tion: 

Toxicity was not observed up to50 mg,W in continucws and short-lem treatment with or 
without 59 mix. 

. Genotoxic elTixtsl 
Clest0genicity polyploidy 

w 

Withmetabolic activation: [‘] I?] 1 x] [+] [‘] [ X] 
Wiulouf metabolic activation: [ I { J I: x ] I ] I 1 [ X I 
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DRAFI’ENV/JM/‘EXCH(99)13 

Appcndis 1 
Paramctcrs used in cs]uculation OC dislribution by I%xkay level III I’ugoci~.y mctdcl. 

I molecular weight 546.79 Measured 

melting point PC1 

vapor pressure {Pa] 

-50 Measured 

2.adE-04 Estimated 
F 

watersolubility [ghd] 1 a.13 ] Measured 

log Kow 5.94 

in iit 12 

half life ml in water 288 

in soil 288 

in sediment 864 

Measured 

Estimated 

Estimated 

Estimated 

Estimaled 

Volume depth area organic ljpid contenl density r&dence 

j w:1 : PI ’ Id =rhp[--l PI [kg/&l time fhl 

air IDE+13 1.2 ml 

bulk a_ir particles 2.0E+O3 I 
total NE+ 13 1000 lE+lO . 

wate!r 2.OE+lO 1 lwcl 1000 

bulk wata panicles l.OE+O6 Q.U4 lsal 

Fish 2OE+QS 0.05 : loo0 

Total Z,OE+lO : 10 2E+Q9 __~~ 
Aif 3.2E+Q8 13 

bulk sail Water 4.8Et03 x050 

alid &OE+O8 0.04 2400 

Total I&E+09 0.2 8E+09’ 

bulk Waler 8 .OE+07 1 1000 

sediment Solid 2.OE+07 cmi 2400 5ooM) 

Total. 1 l,OE+08 1 0.05 2E+09 
1 
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air side air-water MTC 5 soil air boun&ry layer MTC 5 

water side air water MTC 0.05 scdimcnt-waler MTC E-OS 

rain rate 

aerosol deposition 

lE04 

6E-10 

sedimenl deposition 

sediment resuspension 

SE-07 

2L07 

soil air phase diffusion MTC Q.cl2 soi1 water runoff SE-05 

/ soil water phase diffusion MTC lE-05 soil solid Tunoff lE-OS 

emission rate 
Fg-fu 

Air 1,000 

Water Cl 

Soi1 0 

Sediment ’ I 1.3.FSO2 i 6.3.Ec03 

19.6 7.!mm 1.3X+02 

4.7 . 7.6~0 3.l.E+00 

66.2 LIE+02 

9.5 5.1EtOO i 1.2.E~01 

I Emission r2ttc 
~ww 

air 
water 

soil 

sediment 

Q 1.8E-Q9 1 .B.E+02 a0 

1000 9.7.E-04 : l.P,E+OS 32.7 

0 : 3.4.E-05 6.2.E+02 0.1 

Transformation gale [kghl 

Reaction. adveclion 

l.O.l5+01 1.8.E+00 

4,7X+02 1.9,E+02 
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D Rclm ENVIJM/EXCH(99)13 

scenario 3 

.- 

emission rate cont. Am0 unr pxcent Transformation raw (kg/h] 

[kglhl wm31 rw I%1 
r 

Reaction ’ advect jon 

air 0 7.O.E~13 7.O.L02 0.0 4.1.~03 7.0.E-04 

waler 0 5.2.E-08 1.O,E+cI1 0.0 2.S.E-02 ME-02 

soil 1000 2.3-E-02 4.2.E+05 100.0 l.O.Ee03 

sediment 4.2.E-05 2.l.rnl 0.0 1.7,E-m 4.2.E-04 

total amount 4.2.E+M 
4 

scenario 4 

emission rate CQnfL i!Jlmlnl percent ~ansformation rate (k9n;ll 

[kg/h1 WI4 W PI Reaction tivection 

air 600 7.8.E-08 7.8.BO3 3.0 4.5.E+02 7.8.m-m 

water 300 3.O.EU4 ma+04 23.5 1.5 .E+O2 6.0X+01 

soil 100 3.8.E-[13 6.8.E+04 26.6 J.6.E+02 

sediment 2.4.E+01 1.233+05 469 9.8.E+01 2.4.E+00 

1 total amount [ 2.6.E+OS 1 
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Summary of SIDS Information on Trimellitates 
A. Physical/Chemical Properties of Trimellitates 

W 
Carbon 
Chain 
Length 

CAS 
Number 

Chemical 
Name 

MP’ BP** 
Water Photodeg Hydrolysis Transport (“7) c 

0 (32) @Pall&C) (logPpSw) (mspg$c) yi$ 
Half-life 

tfrs) Soil Air Water Sediment 

C8 3319-31-1 

C8 2725 l-75-8 

tris 2-ethylhexyl @OTM) 46 >300 ~O.OOOl*** 5.94 3.98-04 0.33 0.05 
97c 541 c 5.25E-11 c 11.59 

c 97.8 3.6E - 6 2.8E - 7 2.17 
c 4.5 lE-08 c 0.32 c 

triisooctyl ester co 197c 541 c 5.25E-11 c 11.59 c 4.5 lE-08 c 0.35 c 0.43 c 97.8 3.64E 6 - 2.8E - 7 2.17 

c9 53894-23-8 triisononyl ester <O. >300 224 c 575 c 3.17E-12 c 13.06 c 1.32E-09 c 0.31 c 0.86 c 97.8 2.748 7 - 9.61E -9 2.17 

C8,ClO 67989-23-5 decyl, octyl ester <o 585 c 1.37E-12 c 12.79 e 2.788-09 c 0.32 c 0.98 c 97.8 1.02E-7 1.79E-8 2.17 
I I I , 234~ , I I I I I I I I I I 

c = calculated data using EPWIN; all other values are derived fkom measurements 

* = All of rhese trimellitatee are liquids at zero degrees C. Modeled data do not accurately reflect melting points for these substances 
** = Measured boiling points were determined to be >3OO”c at 0.66 kPa 

*** = vapor pressure of TOTM 13 Pa @ 200°C 



Summary of SIDS Information on Trimellitates 
B. Toxicology Data on Trimellitates 

WV 
Carbon 
Chain 
Length 

CAS Chemical 
Number Name 

Acute Acute Acute 
Dermal Inhalation 

Repeated GeneTox GeneTox 
Dose 

Toxicity to 
Developmental Acute Fish Daphnia Algal Biodegradation 

Oral LD50 LD50 LC50 Toxicity (Ames) . Reproduction 
Toxicity / (4 (W (C) 

‘iEl. Teratogenicity mf$L wd mg/L 
% 

03 

>20 
mkg 

tris P-ethylhexyl 
> 3.2 (guinea ~2.64 NOAEL (rat, Negative 

NOAEL (rat, NOAEL (rat, oral) 68-71 (1) 
3319-31-l 

oral) 1000 >I00 >180 >lOO 
(TOTM) Y%i:; 

Pig) mgIL (rat, dietary) 654 Negative (CHUIU 1000 mg/kglday 
s2.0 nominal) wWW ceils) wvW~w (3) 

4.2 (2) 

mkg 
(rabbit) 

C8 27251-75-8 Triisooctyl ester 

c9 53894-23-8 Triisononyl ester ‘log/kg 
(rat) 

C8, Cl0 67989-23-5 decyl, octyl ester 

Footnotes: A) Japanese Medaka (Oryzias latipes), 96 hr LC50 & NOEC 
B) Daphnia magna, 4%hr EC50 
C) Selenasrrum capicomufum, 72-hr EC50 & NOEC 

(1) Inherent biodegradation by Shake Flask Method 
(2) Ready biodegradation by MIT1 method (OECD 301C) 
(3) OECD Preliminary reproduction toxicity screening test; indirect measure of develomental effects 



RECOMhIENDATION 

Thi chemical is currently of low priority far further work. 

SUMMARY CONCLUSIONS OF THE SIAR 

Human heol8h 

4cu1e mxicity of TCITM is low, L&D r2.000 mg/kg in fats, In the irrilation-test for animals, this 
;ubstance is slightly irritating to the skin and the eyes Sensitization test on guinea pig show&no 
;cnsiGzation”, Oral study in rats con&&ted for 28 days at d.oses bfO(U), 0.2(184), 0.67(650), 
LO(1826) % @g/kg bwr’day) of TOTM. There were no statinically significant differences in body 
weights berwcen control andTOTM trcatcd groups, There was a signiffcant difference between 
wwY and treated groups in thefollowving: hemoglobin concentration (lowe in borh sexes, 0.67 DT 
E,O% TOTM), leucdcyte counts (higher in males ~1 0.67 or Z.O%), absolute and relative liver weight 
:higher in both sexes at all ltvels except 0 or 0.2%),scrum albumin (higher in bolh sexes at 0.67 or 
1.0%), serum choleslerol lev;els (hi&t in males at 0.67 or Z.O%), SC~UIII urea (higher in males at 
2,0$X$ serum lipids (decreased in females at0.2%}. Liver biochemistry rtvcalcd statistically 
significant differences between treated and control groupss indicated by palmitoy1 CaA oxidation 
[increased in bolh sexes at 2.0% and males at all doselcvels), and catalasc activity (increased in 
males 8t 2.0%). 
Preliminary reproductive taxicity screening test reveals modetatc dt%XeaSe ospermatacytes and 
spematids in males at lUC)mg(kg/day. From these two test results, he NOAELs for repeated oral 
toxicity were considered ICI bclOO mg/kg/day fur male rats. The NOAELs for reproductive/ ’ 
deve]opmental toxicity were considered to bb,000 mgjkgjday for female rats&xl for offspring. 
TOTM \nias evaluated jts genotoxicity by many assay systems. It was neithermutagenic in bacteria 
nor CIastogenic in mammalian cellsin v&-o. All other in vitro and in viva assays gave negative 
results. It js concluded that TOTM is not genotoxic in vi!ro and ifi ~7~0. The reported reSults of 
carcinogcnccity was invalid. 
Absorption and metabolism were studied for”C labeled TCITM and about 73% of 1hC dosewas 
excreted unchanged in ihe feces, 16% in the urine as mfaboliles and ‘1.9% \NM expired as “CO,. 

EXCH~AldCTALi9&4-2.I3O~~~ay I%k? 



Envirunmcnt 

The Mackay level III fugacity Model was employed to estimate rhe envi.ronmental distribulion of “IQ-~-M 
in ah, water, soil and sediment If released to air, TOTM will exist solely in the parliculaIe phase jn the 
ambient atmosphere. If released to soil, TOTM is not expected to have mobility. If released into waler, 
‘FOTM is expec&d to adsorb to suspended solids and sedimcnl in water. 

TOTM has to be consjdered as wanly toxic against aquatic organisms. The subslance is na!. readily 
biodegradable, Measured BCF of this chemical i reported as less lhan 1 lb 2.7 in carp for 6 week, which 
suggest thal bjoccncenrralion in aquatic organisms is much lower than the value estimated from 
logPw,$kSI). The ioxicily data to aquatic planis (algae; Selt~nsrrum oupr~&~~~rrm) was >I00 nlgt 
for EC& (72hr) and NOEC (7Zhr) The acute Ioxicity datzt in fish @edakac Oryaks lorips) were ~100 
mg& (96h, LC, and NOEC) and ~7.5 mgL (3.46, LC, and NOEC). In Da&tin magna, acute 1OxJcity 
was >180mglL (48hr: EC&) and chronic toxicity was 55.6mgfL. (21d. reproduction NOEC). All these 
data were obtained in supct~stnrated solulion with the aid afkolubilizer (HCCI-40). The fest solution was 
aansjdered to be homogeneous subsranlially. Another chronic toxicity data Wuphnh mugncr (NDEC 
>O.OQn$lL) WBS reported Though this value is Iowa than ths saturation point, ibt observed 
conccntrakm data was less reliable. Assessment factor of lOoWas chosen to detctmineihe lowest PNEC. 
mus, calculated PNEC (=WOO8Z mg/L) of TOTM is closely lo rht value of one hundredths (assessment 
factor) of aabraljon point. From these toxicity data, it is difficult to decide the exact PNEC, but we are 
sure of the practical safely af TOTM against aqualic organisms. 

TClTtvl b manufactured as tile plasticizer of PVC applications. 
The pmduclion volurnc of MTM in Japan ir apprcrximately zO,OOCI ionnctiyear and also, tiere are 5 
manufacturers in Japan. BdmaIed global production is 4O,OO&lOO,OOO 1OnnedyCar. This substance is 
produced in closed system and mainly used a@asticizcr for PVC electrical cable and wire. And so, this 
substance has been already blended to the mmpound aplasticizer, so it is uot expected Wit dovwslream 
usixs or comumers of electric wire industry may expose to th% substance. 

Occupational exposure may occur through dermal cwlact and inhalation of mist. The procxxs is 
i constructed by closed system and workers wear protective gloves and goggles during the operation, so 

significant exposure is not expected. 

NATURE OF FURTHER WORK RECOMMENIIED 

No recommendatinn 

EXCH/MANUAL!96-4-2.DOCNay 1996 



CAS NO: 3319-31-l 
PHYSJCAL-CHEMJCAL 
2.1 Melting Point 
2.2 Boiling Point 
2.2 Densily 
2.4 Vapour Pressure 
2.5 Psrlirion 

Coefficient 
(Log w 

2.6A. Waler Solubiliry 
B. pH 

PKa 
2.12 Oxidniioo: 

Reduction 
Poltntirl 

ENVIRONMENTAL 
FATE. 

4.2 

ND PATHWAY 
Photodegrsdatioo 
Stability in Water 

Maniloting Date 
Transporl and 
Distribution 

Biadegradxtion 
Bi6accumulatian 

Acute Toxicity to 
Fish 
Prolonged 
Toxicity 10 Fish 

Acute Toxicity 10 
Aqua tic 
Invertebrates 
(D@ilZdU} 
Tmiciiy to 
Aquatic Wants 
e.g. Algae 
Chronic Toxicity 
to Fish 

SPECIES 

Se?fenoslrm7z 
C42pricornurum 
ATCC22662 

OECD TG 102 
Olher (unknown) 
Olher (unknown) 
OECD TG 104 
OECD TG 107 

OECD TG 111 

Cal colated 
(Level XII 
Fugacily ModtI) 

(local expasure) 
CIECI, ‘l-G 302C 
OECD TG 3iXC 

OECD TG 203 

OECD TG 204 

OECE) TG 202 

OECD TG 201 

<-WC(223X) 
283 “C (at 4 hPa) 
0.987-0.990 g/cm3 al 20 ‘C 
c 2.8 x 10” fa at 100 “C 
5.94 at 25 “C 

0.13 rn& al 25 ‘C 
None 
N0J.M 
None 

None 
Stable at pH 4 a1 50°C 
T ,r3=17S days ai pH 7 al 25°C 
Tln=f1.9 days a2 pH 9 at 25°C 
NtMle 
(IRelease 100% to air) 
Air Waler Sail, Scdimcnl 
19.6% 4.7% 66.2% 9.5% 
(Rclerse 100% lo water) 
Air Waler Sail Sedimmt 
0.0% 32.7% 0.1% 67.25% 
(Release 100% to sail) 
Air Waler Soil Sediment 
0.0% 0.0% 100% * 0.0% 
PECti,,I = None 
4-2 % after 28 days 
BCF=l-2.7ICoac. 0.2 mg/L) 

LCso (96 hr) B 100 m@L 

I 
j L&j (14 day) >75mglL 
: NOEC(14 day) > 75 mg/L 
; LOEC(14 day) 3 75 mg/L ( 
’ EcJp (24 fir) > 180 mg/L I 
: EC& (48 hr) > 180 rag/L 

NOEC 3 180 mg/L 
LOEC > 180 mg/L 
ECSa (72 br) 3 1OOmglL 
NOEC(72 hr) > 1OOmgtL 

NQllt2 

_._ - 



t he chemical, e.g. corrosiveoess/irritsti6n,carcinogenicily. 

S;oxr 
Ei- 

5.1.2 

5.1.3 

5.2.1 
s+2.2 
5.3 
5.4 

5s 

A. 

B. 

5.6 

5.7 
5.8 

5.9 

S.11 

Nolej: 

3LOGY 
Acule Oral Rat OECD TG 401 
T0xiCity 
Acufe Inhalation Rat Other 
Ttxicily 
Acute Dermal Rabbit Other 
Toxicity 
Skin Irritation Rabbit Other 
Eye lrrilalion Rabbi1 Othez 
Skin Scnsitisarion Guhea pig OECD TG 406 
Repc rl cd Dose Rat OECD TG 42X 
Toxicity 
Genelic Toxicity 
In WTO 

- (With mclabolic sc!ivation) 
- (Without metabolic aclivatiun) ’ 

- (With melabolic activatjoa) 
- (Without melebolic actiVation) 

No valid data 

Bacterial Test S.Lyphimurizfnl, 
Japanese 

E. cali 
Guideline and 
OECD TG 471 
8c 472 

Non-Bacterial IPJ CHMU cells Japanese 
Vim Test Guideline 
Genetic Taxi&y Mou5e . Other 
1s Viuo 
Carcinagtaicity Mouse Other 
Toxicity to Rai GECD TG 421 
Rcprdduction Preliminary 

loxicity 
screening test 

DevelopmenIal 
TDxicily: 
Tc3ralogenicily 
Experience with 
Humsn Exposure 
.ta heyoad SIDS requirements can be added if the items are relevant to the assessment of 

No valid data 
NOAEL = 100 m&L (malt) 
NOAEL = 1,000 m&L (female) 
WIIAEL = 1,000 nag/L {Offspring) 

None 

None 

3ECD TG 211 Chronic ToxiCi ty 
to Aquatc 
Invertebrates 
(Doyhnia) 

JO1EC(Zld,reproduction)= 55.6 me 
,OEC(2ld,repraduction)>100mglL 
E&,(21 d, repro duction) >89.1 mg/L 
LCso for parental Duphnin(21d)>100 
YlglL 

Toxicity lo Soil 
Dwelling 
Organism3 
Toxicily to 
Terrts~rial Plants 
TaxiciIy lo Orher 
Non- Mammalian 
Terrestrial Species 

KJECkO.0082 (2ld, reproduction, 
3arent Dlcphnia mortaljty) 
?lQD?Z 

None 

!hle 

. . 
1 

LDs,, B 2,000 mg/kg (for both sexca.: 

2,600 mgh-2 (4hr) 

LDo > 2.0 mL/kg 

Slightly irritaIing . I 

Slightly irrilding 
Not sensitizing 
NOAEL = 100 mglkg bw 
LOAEI. = 300 mglkg bw 

1996 



SIDS Initial Assessment Report 
for 

13th SIAM 
(November 6-9,2OUl) 

Chemid Name: Tris(24hylhcxyl) benztne~l,2,4-tric;?rbdxy]aLe 

CAS No: .3319-31-l 

Sponsor Ccmntry: Japan 

National SXDS Contact Potit in Sgons~r Country: 
Mr. Koji ‘I’rmita, MinM.r~ of Foreign AfTLairs, Japan 

. HISTORIE 
The otiginal IUCLTD documents were prepared by Bumpean 
Cornmissi0n. Dainipptm Ink and Chemicals Inc., Japan 
reviewed the documents after incorporation of Japanese 
testing results. 

ICCA Initiative work led by Dabippm Ink and Chemi& Inc., Japan 

Deadline far circulation: 
Date of Circulation:- 
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SHXS INITIAL ASSESSMENT REPORT @AR) 
‘lHs(2-ethylhexyl) hcnzenc~~,2,4-~ricorb~xylute 

1. IDENTITY 
IUPAC Name: 
CM Number: 

Trisl2-clhylhexyl] benl~nc-1,2,4-tricarboxyhle 
3319-31-l 

Molecular formula: C&H& (MWd46.79) 
Struclura! kmnula: 

FHsCHa 
COOCH,CHCH,CH,CH,CW, 

Synoaym: TOTM 
Tkis(Z-cthylhexyo trimcllitde 
Benzae~l, 2,4-tricarboxylic acid his-(Z-ethylhtxyo eistcr 

Purity: .99.5 % 

Impurity: IX@-ethylhexyt) phthalate (INHP) s 0.1% 
Water 

Additives: None 

2; GENERAL lNFORMATION ON EXl’OSLiTkE 

Table 1. Physical and Chemical fropefiies 
Items mloco~ Resulls 
Melting Point OECD TG 102 < -WC 
Bo il ing Phi rtt llnknowtl 
Density Unknown 

283”c(4 hPa} 

Vapor pressure CIECD TG 104 
0.987 - 0.990 glcm3(2cq 

Partition Cotfficient (LqP,) OECD TG 107 
~2.8 x 30” Pa(lWC) 

Wakr Soiubility OECDTG 10s 
5.94 (25°C) 
0.13 Ii@ L (WC) 

The production volumcof TOTM in Japan isapprorimateIy 20,000 tonnes /year and aIw, Ihcre 
are 5 manufacturers in Japan. Estimated global production is 4OQCN - 100,000 tonnes,~ear. 
TOTM is praduccd in closed system andmainly used as plasticizer for PVC eiectrkal cable and 
wire especially for high ~cmpenturc apphation.TOTM is nts SOWCE Of potential release 10 Lbe ’ 
~~~ironrncnt except fc~r samplinpnd mainwnance af tht productionfaciliks 

2.1 Envircmmcnlal Fate 

Based up-m lhe biodeyadalian measurement, Ihe substance is mx readily biodegradable. TDTM 
achieved 4.2 pcrccnz of its thcrxetical BOD using m activakd s!udgeinocslum durtig a 4 
W&S incubation in a singlescreening study. 

2 
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The Mackay lwel~~~ fugacily model was employed LO eslimate Ibe environmcnlal clistribuliun 
of TOTM in air, water, sclil and sediment. The calculation ~esulrs are shown in TZible 2.If 
released to air, an estimated vapor pressure of less than 2.8 x 10’ pil al lUO”c indicates Tom 
will exist solelyin Ihe particulate-phssc in the ambient amosphere. Pwticuia~e-phaseTOW is 
removed from the alrnosphert: by we1 and dry deposition. If released to sc~ii, TOT?,4 isnot 
expected to have mobility based upon tie fugacity model calculation VolaGlizalion from soi1 
surfaces is not expected to be HI important envirclnmcrllal fate process based 011 tlmslirnatcd 
vapor pressux of this substance. If released inlo water, TOTM is eq~ec~ecl to adsorb 10 
suspended solids and sediment in water based upon Ihcfugacity model calculation. [Dainippon 
Jnk and Chemicals, Inc. (ZOOI)] 
Hydrolysis may be dn imponant cnvironmcntal fate process based ortzljmaled hydrolysis half- 
]ivts of 17.5 and 11.9 days al pH 7 and 9: respectively. Measured BCF values of less than1 to 
2.7 in carp suggest that. bioconc~tration in aquatic organisms is low. 

Water 4.7 32.7 0.0 
ai1 66.2 1QOsl 
Sediment 9.5 0.0 

2.2 Humiln Exposure 

2.2 .I Occupational exposu Tc 

The substance is produced and used in closed system So, occupationa exposure js Ii&ted in 
Ihe case of sampling and maintenance at the production facilities. Moreover, the exposure time 
is very short. The major tat of accupational exposure is inhalation and 8rmal. 
The atmospheric ccmcentra~ion w;t5 measured at two production sites in Japan. The monitoring 
data are shown in Table 3. The maximum exposure level is estimated acwrding k working 
schedules as follaws. From Table 3, if a single worker (l36dy weight; 70 kg, respiratory volume; 
1.25 rn3/ltour) is assigned ti, implcmsnr all daily opcration without protection, the daily intake 
(EHE inh) is calculated as 1.77 x IO3 mg/kg!day as the wars1 ca$e. On the ather hand, a single 
worker (surface atta of expascd ski4 840 cm2 for hands) daily dcsmal dose (EHtE der) is 
calculaled as 2.47 mg/kgIday based on below calculation as the worst case without protection. 
Workers wear protective gloves and gggles during the operation, sosignificant exposore is not 
expected. 

79blc 3. Available workplace nwnitnring gala fw TOTM @HE intt) _ _ 

Occupation Frequency 1Duralio11 R’~rking Max EHE iah Reference 
Times/day Hr b/day concmlra tion mglkglday 

mtid 
Sampling 5 0.017 0.085 0.210 3.19xlo4 XSHA, 
Anal& : 0.067 0.335 0.053 
Charbe to drum 

3.1?~10-’ Japan 

1 0.833 0.833 _ 0.076 1.13xIc)‘? (2001) 

Total 11 1.253 1.77x10” 

EJ3E inh: EsLimattd Human Exposure for inhalation 



Calculation; EHE der = (Cder l T * S * 1) /IV 

EHE cie~ Estimated Human Exposure for dermal 
Cder = 990 mgicn? (Rate in product con&led by warker) 
T = 0.01 C-Ill 

= 840 cm2 
phiclcncss of subslance) 

S {Surface area of exposed skin) for hand 
f = 0.0208 day/day 
w = 70 Kg 

(&pXmre time per day ; 10min,QHr, [Iday = 8Hr) assumed} 
(body weight) 

2.2.2 Consumer exposure 

Usually, this substance bas been already blended to the camFund aplaslicizer, so ii is not 
expected lhat downstream UscfS 6r consumers of electric wire industry may expose to this 

substaoca 

3.HlJMAN HEALTH IiAZARIX3 

3.1 EITCCCS on Human Health 

3.U lioxicokinetics and metabolism 

. Absorption and met;abc$sm were studied for T0TM(14C-lab&d an the 2-carban atom of 2- 
ethylbexyl group) mixed with comoil and adminislered bygavage in a single dose of 100 
mg/kg of hody weight in 4 male SDrau. About 75% of the ~OSCW~S cxcrcred unchanged in the ’ 
feces, 16% in the urine as mtabolites and 1.9% was expired 1s 1dC02. Radioadkhy was 

excreted in the feces as unchanged WlYvl (SS% of the fecal radioactivity), mono- and diQ- 
ethylhexyl) trimellitale(MOTM and DOTM, respectMy),and as unidcntiiied polar metabolites. 
Metabalites in the urine were identified as ?&TM and melabolilti of Zethylhexanoi less than 
0.6% of the dose remained in lhe tissues. Elimination &‘CO, was biphasic with half-Iives of 
4.3 and 31 hrs, and cxcrctian of radioactivity in the urinewas blphasic with half-lives of 3.4 hss 
and 42 hr5. [Easlman kxiak Company] 

33.2 Acute toxicily 

ACate toxicity data are mainly rcporWd fur rat, mice and rabbite. We could find 12 acute 
taxicity data for animals(~ral(fi), inhaIation(l), P(2) and dermal(3)) test Ua, and ontqonl) 
study (MHW, Japan (1996)) and two{osal and dermal) studi= puodex Inc.(1981), Nuodw 
Inc(1982c) ) were conducted by the method of OECD TG and similar method to OECb TG, 
respeclively. 
The data, which we feel informative to evaluate the acute toxicity, are listed in ‘Igbla 4. 

kO”lC 
ljh!e 4. Summary of cffccfs olToTM OR animals {Acute Toxicily) 

Animals vsrucs Type Rtfereqces 
Oral Rat SXMXI mg/kg J&C MHW, Japan (1996) 

Rat HlOO mRfkgbw LQ, Nuadex Inc. (1981) 
Inhalalion Rat ,260O rng!r;ll LC, h:uodex Inc0982b) 
Dermal Rabbit >2 ml.;kg Lb Nuodex Inc(l982c) 

Rabbit >1970 mglcg bw LD,, Tenneca Chemicais(f981)j 
1.k Rat >3200 t-q/kg bw LD% Eastman Kodak (1933) 

I MQUW ~3200 rn$$lkR bw LD, Eastman Kodak (1983) 

4 
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33193119AR910.dac Olfm/Yl 

It can be conduded that aCule luxicity (Oral) of TUTM is LD, ~2000 m&Q in rar. 

3.1.3 Repeated dose toxicity 

Among the eighl available data, four were conduded under the GLP. Three studies wert: 

considered to be key study. 

The first study was the oral study by CMA(l985). The subchronic toxicity of Mm 
administered amllg in the diet Qroups of 5 male and 5 femaleEscher rats al levels of O(o), 
0.2(134), 0.67{650); 20(1826) $6 @q/kg bwjday} for 28 days was demmined There were no 
statistically significant differences In body weights between contro1 an~OTM mated groups. 
Thexe was a significant difference between conlrol and treated groups in ticfollowing: absolute 
and relative liver weights (higher in both vexes at all levels except 0 of Q2%)serum albumin 
(higher io both sexes at 0.67 or 2.0%), serum choltsuml levels (hi&r in males at 0.67 or 
2.0%). Liver biochemistry revealed sratisticaally significant differences between treated and 
control groups as indicated by paIrrtitoy1 QA nxidatian (increased in both sexes at 20% and 
males at all dose levels), andcalalase activily (increased inmales 8; 2.0%). So, the NOAEL for 
repealed ~CIZW toxicity is considered to be 184 mg/kg and the LOAELis 650 mg/kg for both 
sexes. 

The second stud)’ was the oral study by MHWJapan(3996). No lest subslances related changes 
were noted in terms af clinical si@& body weight, food consumption, and hematology, blood 
examination, urinalysis, and patbalogical flndings. So, the NOEL, for repeat dose toxicity is 
cons jdered to be 1 ,CMO &g/kg/day for bati %X+X 

The third stidy was the OECD preliminary reproduction loxicity screening xst by MKW 
Japan(l998). Gavagc tiudy in SD rais ccmducred 81 doses of 100,30fl and l,OW mg/kg/day 
(Male; 46days, Female; from 14days before mating to day 3 of 1actation)of TOTM. me 
decreases in spermaiocyles and spermatjds in males was observed for 300 and 1.000 rngflrg 
groups by hislop~thol~gical examination. No effects on general rppearance, body weight, food 
consumption, autopsy findings, weights of Ihe rcproduciive organs ofboth sexes, or 
histopathIogic.al features of the ovary were detected. SQ, the NAOEL is considered to be 101, 
mg/kg/day for males, and I,~0 mglkglday folr females. 

There is no available information GUI hum+n toxicity. 

The NOAEL and the LOAIEt for repeated oral toxicity are considered to be 100 and 300 
m&kg/day for tats, respcctivcIy. 

3.1.4 Genototici ty ,f MutageniciQ 

WC cm find five reports for Ames T~su. One (vfHW, Japan: 1996) is conducted under GLP and 
others are not. The study of MHW is considered to be a key study. 
TOTM has been investigated in G&O lests. This substance did not induce gene mutuhn in 
bacteAa1 system QW3W, Japan: 1996), and chromosomal aberration in mammaliancultured 
cells (MHW, Japan: 1996). with and without an exoyenrxls metabnlic acrivntion syslem.Among 
these studies, MHW study was identified to be a key study because it was well conduaechd 
reported. 

5 . 



Reverse gene mutation assa): was conducted by OECD TG 471and 472, using pre-incubation 
method. ‘KITM was not mutagenic inSu!mufle!la !yphirnrrrkrm TAIOU, TA1535, TA98, T-41533 
and Escherichia coli WP2 uvrA at concenlra!ion of up to 5000 ug /plate, wilh or withou1 an 
cxogenow metabolic activation system (MHW, Japan:1 996). 

mmosomal aberration lest by OECD TG 473 was conducbzd in ~ultuml Chinese hamster 
lung (cHtJ[U) cells. Siruc~al chromosanal sbcrrations and polyploidy were not induce&p 10 
3 mAximurn conccmration If 5.0 mg/mL on conlinuous treatment and with Short-term 
rrcaimcn4 witi and without an exogenuus metabolic activatja sysiem (MHW* Japan: 1996). 

And all otiw test results (HGPRT assay, Unscheduled DNA synthesis, Dominanl L.erhal Assay 
for example) shows that TCJTM is norgenetoxic 

This substance is considered to be norgcnotoxic with and without an exogenous metabolic 
activation system in bacterial test and chromosamal aberration testin v&m 

3.1.5 Carcinogenecity 

One brief repon states only that tests in mice, with a prbpensity to form pulmonary adcnomas, 
were negarive far TUIM, unlike those using urethane. Thecarcinrsgtnccil~ tests revealed that 
the them ical is negative but test result was invat id. 

3.1.6 Reprodu~Lfofi~dcvelopmentol toxicity 

The CECD Preliminary Reproduction Toticity Screening T&t was pcrformecl. [MHW, Japan: , 
19981. This study wag identified to be well conducted an&ported. 
Gavage study in SL) ratS conducted at doses of 100,300 and 1,000 m&/day (Male; 46days, 
Female; from 14days befurc mating to day 3 of lac%arionpI TOI’M. 
Histopaihological examination uf the Wtes JWf3ikd decreases inpcrmatocytes andspcrmarids 
in males of the 300 and 1,000 mgkg groups. NO effecrs of TOTM wme detectedon general 
appwranec, body weight, food consumption, autopsy findings, and wnreight of reproductive 
organs of hoth sacs, or on hisloparhological examination of the ovary. On the basis at* t&se 
findings, the NOELs of TOTM. fat repeat dose loxicity ate cansidercd to be lCIOmg/kg/day for 
mdb, aIId1,~~~It@k&dayfor fUrkale% 
Fsccpt for the effeC& in males observed on histopathological ex&minaticm, no influence of this 
substance was detected- regarding reproduclive ability, organ weights or histopathological . 
appearance of the ovaries, delivery or maternal bchaVinrof dams. No effect of TCYl”M were 
detectEd on viability, general appe~ance,bad~ weigh1 or autopsy findings of offspring.On the 
basis of these findings, theNOELs ftir reproductive 1 developmental toxicitywere considered to 
be 1OOmflg.Iday for male rats, 1,0111) mg/k&‘day for female rats, and 1,000 mglkglday for 
offspring. 

Conciusions: 

The NOELs for reproductiVe/dtvelopmenlal toxicity u-m considered to be 100 mg/kg!day for 
male rats, 1,000 mg!kg!day for female rats, and 1,000 m@g/day for offs@ng, respectively. . 

33.8 Other : Irritation and sensitization 

Six and t&e resulls are repartcd f<lr skin and eye irritation rest, rcspecli~ly. All these test 
results showed thar MT34 is slightly irritating TV lhc skin and the eye. 
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Sensitization WI on guinCa pig using OECDTG 406 (Tenneco Chemicals, 1981)showed Cd no 
sensitizaliod’. 

32 Initial Assessment for Human Health 

,&cute toxicily af TOTM is considered to be I.Q >200c) mgkg in rat. 
In lhc irritation-tesl fez animals, TOTM is slightly irrilaling b the skin and the cyc- 
Sensitization test on guinea pig using OEClXTG 4% showed “ no sensilizatioo”. 
The NOAEL and Ihe LOAEL for repeated oral loxicily are considered lo be 100 and 330 
n&kg/day for rat3 respectively 
The NOELs for reproductivelda’elopmental toxicity were considered to be 100 mg/kg/day for 
male rats, 1,000 mgkg/day for female rats, and 1,OOU nq$kg/day for offspring, respectively. 
This substance is not genotoxic with and without an exogenous metabolic activation system in 
bacterial test and chromosomal aberrarion testin uiiro, 

TOTM produces the same spectrum of morphological and biochemical change in the rat Iiver as 
DEEP. TOTM, hfiwever, WJS much less potent in ils action, with a dierary level of 2.04, 
causing less pcruxisomc proliferation andperoxisome-associated enzyme induction rhm 0.67% 
IXHP. Also, tic level of pmoxisome induction in r~ls given TOTM is fess than in those 
receiving a metabolically eyuivrlenr. dose of 2-ethylhexanol, Furthermore, on a molar basis, 
&IXIS were lower than with DEHP. An effect of MEHP, u metabulile of DEHP, was n& seen 
with TOTM. pe British Industrial biological Research Associalian (19&i), EpA 
OT$O510637(1985), JOHN R. HODGSON. (1987) ] 

In addikm, recently studies have determined that rodents (rats) are susceptible tcpernxisomc 
proliferation, After all, these results BUggeSl that the effect of DEEP on liver arc markedly 
different between othtf species (marmosets) and rodents (rars). ~oshimasa Kuraia et al. . 
(1998)] Therefore, DEHP was downgraded fmm Group 2B to Group 3 by the lAIIC 
Monographs Working Group. (February 2000) Group 3 is ” cannot be classified as to its 
carctiogenicity io human!?. 

4. Hazards to the Enyirolnment 

4i Aquatic Effects 

TOT&l has to be wAdered ai ureakay toxic against aquatic organisms. Aquatic effects were 
tested and rtsults arc summarized in TabkS. As the lowest acute ilnd chronic loxicitydata, EC, . 
(rlOO mgiL ,72hr) of Seknusfrr~m cupricornurrrm ATCC226t32 and NOEC (55.6 mg!L, Zlday) 

aphGa magnawere adopted, respectively. 
‘IMle S. Summsry uf smccts of TOTM WI ayuullc oqwnisms 

72hr E’&, ,100 
NOEC> 100 

EA, Japan 

24 hr EC, ~180 EA, Japan 
43llr ECS, >180 

NOECz180 
43hr EC,, ~1 ICI 1990 .___.._.. - .--_ -. --.. --s--s ---P---..Y.“.L.-..- 
21 day EC, =89.1 E.A, Japan 



__.-_-_-__--__.-__._.- .._____...,. .___. 
21 day 

N*EC=0,08i- . . ..-.. - ---.------ - .I-.l...___ 
CMA (3985) 1 

F&k 
Orytjas IaLipes 96 hr ---*-....,.w._--..“. Lc, >I00 EA, Japan ------a--. _-__ ---.___ 

14 day LC, .75 EA, Japan 1 

As the acute toxicity data, G (>lOO ms/X, ,72hr) of Selerta~nltm capricornrltunr ATCC22662 
and EC,, {I&l m@L, 48hr) of Daphnia magna were adopted, respective1y.A~ the chronic 
toxkily clala of Daphnia magna and the prolangcd toxicity data uf fish Qrpias lalipes), p;OEC 
=0.082mglL @Idays) [CMA; 198sJ and NOEC=75mg!L (14aays) [EA Japan] wcrc adclp!ed, 
respecGvely. All those &I~R in mqersaturattcd. solution, whkh was confiidered to be 
homogene&s s~bstantMly, WOB olkkned with the aid of soluI~&zcr (HCCMOj. Though 
the observed concentration data wa6 loss relia& one chronic t0xicii.y Jati (NOEC 
NI082mgL) was rep&W in 8. lower txneentratio~ 4hun saturation point. 

Tvr,o Other acute: (ICI 1990) and chrvnic(EA Japan) data wouId be helpful for evaluation of the 
tcxichy for Daphnia magna. These OASIS wete cxmducled in a supersaturated salution. 

Assessment fat%x of 100 wa6 chosen ti determine the lowest PNEC. Thus, calculated 
Pl?XGC (=0.00082 mgL) of TOTM is c1oeely to the value of one hundredths (asm.ssment 
factor) of saturation point. From these toxicity data, it is diEcult to de&k the exact. 
PNEC, but we are sure that TOTM is practically non-t&c against aquatic organisms. 
4,2 Terrestrial effects 

There is no available informalion. 

4.3 Initial assessment for the BnsirnnmenF 

Hydrolysis may be an important environmental fate process based orestimated hydrolysis half- 
lives of 17.5 and 11,9 days at pH 7 and 9, respectively. The substance is not readily 
biodegradable. Measured BCF values of this chemical is repnrted asless than 1 to 2.7 in carp 
for 8 weeks, which suggest that bi~oncentration in aquatic organisms is much lower 
than the value eatimatid from logPovvC=5.94), If released into surface waterwater, ToTM , 
is expected to adsorb ti suspended snlids and sediment bawd upon the fugacity model 
calculation. The sedinient Ioxiciiy data was not available, atld will need 10 assess when 
obtained. 

5. Csnclusions and reoxnmcndations 

5.1 Conclusions 

Exposure [Physical&hemical property, pmduction, USE Pnd distribulian) 
TOTM is manufactured as Ihcplasticizer of PVC application 
The production voIume of TOTM in Japan isapproximately 20,000 tonnes /ycir and alsa, there 
arc 5 nlanufaclurers in Japan. Estimated global production is 40,000 - 100,000 tonnes/year. 
TOTM is produced in closed system andmainly med as plasticizer for PVC electrical cable and 
wire. And so, ihis subslance has been already blended KI lhc compound a@asticizcr, SD il is not 
expected that downslrcam users or consumers nf eleclric wire industry may expose 10 this 
substance. 

Occupational exposure may occur lhrough dermal contact and inhalation oE vapor, The process 

8 
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is conslructed by closed system and WOJkerS wear protective glove5 and gggles during the 
operation, SCI significant exposure is not expected, 
In case of disposal, this .W~X~JMX would he incinerated wilh following iIll regulations. 
Therefore, it is not significant released to theenvironment 

Humad health 
Acute loxicily of TUI’M is low, LDw ~2,000 mg!kg in rats. In Ihe irritation-test for animals, ti is 
substance is slightly irritating to the skin and the eyes Sensidnllian tesl on guinea pig showed 
“no sensitization”. Oral study in rats conducted for 28 days at doses ofO(O}, 0.2(184), 0.47(650), 
2.0(1826) % (mg/kg bw/day) of TQ’M. There were no statistically sigriificant differences in 
body weigh& between conlrol and’lQTM treated groups. There was a significant difference 
between control and treated groups in thefollowing: hemaglobin concentration (lower in bath 
sexes, 0.67 or 2.0% TWTM), leucocyle coun& (higher in males at 0.67 or 2.0%), absolute and 
relative liver weigb& (higher in both sexes at all levels except 0 or 0.2%),setum albumin 
(higher in bolh sexes at 0.67 OX 2fi-73, serum cholesteml levels (hhi&r in males at 0.67 or 
2.0$%}, serum urea {higher in males at 2.0%), serum lipids (decreased in females aLIZ%). Liver 
biochemistry revealed statistically significant differences between treated and control groupas 
indicated by pa]mjtoyJ CoA oxidation (increased in both sexes at XI% and males at all dase 
levels), and cat&se activity (increased in males al 2.O%t). Therefore, the NOAEL and the 
I+QKEI. far repeated oral toxicitywere cnnsidered CO bElOCI and 300 mg/kg/day formale rats. 
The IKXX,s for reproductive/developmenlal toxicity were considered to bel,OW mg(kg/day 
for female rats and for offspring. 
IW”M is not gmctoxj&utogcnic in bsterial and mammalian cell lestslit V&O tests. The 
carcjnogenecity tests revealed thar the chemical is negalivt but test result was invalid. 

Environment 
?he Mackay level111 fugacity model was empIoyed to estimate tht environmental distrl%ution 
of TOW in air, water, soil and sediment. If released tg air, lVI”h4 will exist solely in the 
particulate-phase in the ambient amosphere. If released to soil, TCYI’M is not wrpected to have 
mobility. Jf released inIo water, TOTM is expected 10 adsorb losuspended solids and sec$nenl 
in water, 
Measured BCF af values of less than I 16 2.7 in carp suggest that biocbncentralion in aquatic 
0fganisms is low. 

As the Iowest acute and chronic toxicity data, EC, (>I00 m@L, K&r) of Sefe&stnrm 
cuprkcornu~um Am2662 and NOEC (0,0821nglL, Zlday) of Daphnia magna wert adopted, 
respectively. Asscssmcnt factar of 100 was chosen to both acute and chronic <oxicily data to. 
determine PNEC Thus, PNEC of TOTh4 is Cl. OCI082mgL 

5.2 Recommendations 
The chemical is currently of low priority for further work. 

6. Re~erenccs 
Chemicals Evaluation and Research Institute, Japan Ministry of lnleme1ional Trade and 

Industry (1998) 

Chemicals Inspection and Testing Insritute Japan.Chcmical Industry Ecology-Toxicology and 
information Center. 11992) 

Chemiculs Inspection and Testing Institute, Ministry ol Enternational Trade and Industry (1992) 

Dainippon Ink and Chemicals, Inc. unpublished report. (2001) 

CMA Dac ID 408565036 (1985) 
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Eastman Kodak. Absorption and melabolism of (hexyl-21’ C> Tri-(2-ethylhcxyl)trimclJ il;lle in 
the rat. (1984) 

Environmental Agency of Japan (l~%),Ecoloxicily tesling report, Test NoNf#kff/EQ9/10SQ 

Environmental Agency of Japan (19X%), Ecotoxicirp testing rcporr, Test NoNMMP/E09/2012~ 

Environmental Agency of Japan (199Yc),Ecatoxicity tesling repon, Test NofiM~IP/U19/30&J 

Environmental Agency of Japan @999d), EcotoxiciIy lesiing report, Test NoNMMP/E09/408fj 

Environmental Agency of Japan @999d), Ecoroxicitp testing rqm, T&t NoNMMP~O915030 

EPA Document h’o. 4D-8565037+ Fiche No. OTSOS10637 

3OHN R. HODGSON. Rcsuks Of peroxisame induction studies antri(Z-ethylhexyl)rimellj~te 
and Zethyl heaanol.‘kk.Ind. Hlth, VoI.3, Ko.2,1987 

Midwest Research InPljtute; Thamas W Lapp, Chades EMumma Joseph C3~~arz A Survey of 
Plasticizers : Epoxies, Linear Polyesters and’l’kimeliitates Chemical Teclurrology and bnomics 
in Envir~nmentalPerspectivc, Task Iv, Emironmentoi Protection Agency { Nov. 198l) 

Ministry of Health and Wclfm, Japan (1%5)Toxicily I%sling Report, Vol. 4,695-720 

Ministry of Hwlth and Welfare, Japan (198) Toxicily Rsting Report Vol. 6,569~578 

NITI Japan (19!Z) Green Card of “biodegradation and bioaccumulatian data of existing 
Chemicals based on rhe CSCL Japan” 

Nwdcx Inc. AcUte dermel toxicity test of Thncca Chemicals, Inc. compvundNuoplaz 6959 in 
rabbits. Dot 133878214467. (1982a) 

Nwdcx Inc. Acute inhalation toxicity test insprague-dawley rats tlsifig componndNuoplaz 
6959 Dot 333878214466 (1982bj 

Nwdcx Inc. Acute oral toxicity- Rats Dot ID878214469 (1981) 

The British Industrial biok@al Research AssM=iation; A 2%day lbxicity Srudy with TOTEM in 
the Rat wilh Cover Letter Dated 111885. (1985) 

Yotiimasa Kurata. Subchronic Toxicity of Di(2-ethplhexyllph~late in Common Marmosets: 
Lack of Hepatic Peraxisomc PrOliferaion, Testicular Atmphy, or Pancreatic Acinar Cell 
Hype@&. Toxicological Sciences 42,4%56 (l998) 



PRCIPOSED ROBUST SUMMARY far 
Tris(2-ethylhexyl)benzene-1,2,4-tri~arboxyla~e 

CAS No. 3319-314 

Sponsor f ’ dry: Japan 

D’ rug 24,2001 

----- 



MELTING POINT 

TIZST SUBSTANCE 

. lden Lily: Tris(Z-e~~~hcxyl)ben?x:ne-1,2,4-tricarboxylate . . 
fi : Rcmacks: Source: Tokyo Kasei Kogya Co., Lid. Lot No. Ax01 

Purity: 98.5% 

METHOD 

. Mclhod,‘guidelinc: 

. GLP: YCS 
l YCiW: 

. Remarks: 

l?zsJLTS 

t Melting point value: 
+ Decamposiiion: 
* Subiimathb: 
* Remarks: 

CONCLUSIONS 

<-%.I ‘C (223 K) 
Nat stated. 
Not stated. 
No1 slatecl. 

Melting paint is I<-50°C (223 K). 1 

DATA QUALITY 

Ministry of International Trade and Industry (1998) 

OTHXZR 
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DRAY-1’ ENV:JIM/EXCH(~~)~ 

TED- SUWTANCE 

. Idcn Uty: Tris(Z-elhylhexyl)henzene-1,2,4-rrical’boxylate 

. Rcma rks: Source: Unavail able. 

. Methad: Not specified. 

. GLP: Nor stated, 

. Year: Not stated. 

. , Remarks: Not staled. 

RESULTS 

1 Boiling point value: 283°C 
. Pressure: 4 
* Pressure unit: hPa 
* Decampesitlo~: Not stated, 

. Retnurks: Not slated. 

CONCLUSKWS 

F&I@ paint is283*C 814 hP& 

DATA QUALITY 

. Rclhbilitics: Key study 
l Rentarks: Not stated. 

REFERENCES 

Midwest ICcstarch Institute; Thomas W. Lapp, Cities EMumma Joseph Chaszar: A Survey 
of Plasticizers: Epwcies, Linear Polyesters ~dTrimellitatesChemical Techwlogy wtd Economics 
in Environment~Ptrspecrive, Task NV, Environmenta Protection Agency (Nav. 1981) . 

c Last changed: 
. Order number for sorting 
. Remarks: 



DRAFT’ ENV/JlvfEXCH(99)13 

. 

rEST SUWl”ANCE 

1 ldcIlli1y: 
, Remarks: 

METHOD 

Tris{Z-ethylhexyl)benz~ne-1,2,4-tricarboxylate 
Source; Unavailable, 

1 M&hod: 
b GLP: 
I Year: 
1 RfXtW rks: 

RESULTS 

Not specified. 
Not slated. 
Not slated. 
No1 staled. 

. Bailing point uelnc: 414°C (687K) 

. Pre!ssurc: 1,013 

. Pressure unit: hPa 

. Decom pO,silim: Not stated. 

. Remarks: Not stated. 

CONCLUSJONS 

Boiling point is414’C at 1,OlShPa. 

DATA QIJALI-rr 

. Relbbilities: Key study 

. Remarks: The Sigma-Aldrich Library of Regulatory and Safety Data, 

REFERENCES 

Ministry of International Trade and Indust (XQ8) 

csrm 

. Last chaqed: 
l Order number for sorting 
. Remarks: 

4 
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DENSITY 

TEST SUBSTANCE 

~riS(2-ethy~hexyl)henzene-1,2,4-tric;irboxylatt: 
Source: Unavailable. 

. Me (hod: 

. GLP: 
l Yerrr; 
l RMWLrkS 

RESULTS 

Not spccificd. 
Not stated. 
Not stared. 
Not stated. 

I DetlsIty: 0.987 -0,990 &cm3 
1 Ttmperature 2o”c 
l Ri!BtKWks: Not slated. 

CONCLlJSIONS 

Density is 0.9876.990 gkll+ at 20°C. 

DAT.4, QUALlTY 

l Reliabilities: 
. RCII44Wk5Z 

REPERENCES 

Key study 
Not stated. 

Midwest Research I~~titurc; Thomas W. Lapp, Charles EMumma Joseph Chaszw A Survey 
of Plasticizers: Epoxies, Linear Polyesters andTrimellitales Chemical Technology and Economics 
h Env~o~&aWerspcctive, Task N, Environmental Protection Agency ( Nov. 1931) 

. Lmtst changed: 

. Order number far sorting 

. Remarks: 

--. 



DRAFr ENV,‘JM/EXCH(99)13 

VAPOR PRESSURE (a) 

TEST SUBSTANCE 

* Idcnlily: 
. Remarks: 

MEWOD 

l Mclbod&uidelinc: 
. GLI? Yes 
. Year: 
l Remarks: 

IzE!wL’rs 

. Vapour PlwsurevPluc: 

. Tcmperalure: 

. DecomposiUon: 

. Remarks: 

CONCLUSIONS 

Tn’s(Z-elhylhexy~)benzene-1,2,4-tljcarboxylale 
Source: Tokyo Kasei Kogya Co., Lrd. Lm No. AX01 
Plirily: 98.576 

OECD TG 104 

1998 
Not stated. 

c 2.8 x IO4 Pa 
100°C 
Not stated. 
Not staled. 

Vapour pnssure is c 2.8 x 1V Pa at 100°C. 

DATA QUALITY 

. RelisBiliticsr 

. ReYIMrks: 

KEIFERENCES 

Key study 
Well cOnducted study, carried out by Chemicals Evaluation and 
Research Institute (Kwume, Japan}. 

Ministry of Intemationa! Trade and industry (1998) 

OTHER 

* Last changed: 
l Order number fiv sbtiing 
l Remarks: 

6 
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I Rem n rks: I 



I’E,ST SUBSTANCE 

I Met hod: 
I GLY: 
I Year: 
I KernaUk 

llE!WLTS 

OECII ‘ITI It15 (flask m elhod). 
Yes 
1998. 
I’bt srated, 

0.13 my/L 8125 “G3 *c 
Of very low wlllb il iis’ 
No dissociation pup. 
There is no perlinent functimtl gtmp- 
Not stated, 

This cl~enlical is very law volubility in water. 

4 Reliabilities: Key sludy 
+ Remrrrkc Well conducted study, carded out by Chenkals Evaiuation and 

ReRcarch lnslitule (Kurume, Jepan). 



rEST SLJBSTAKE 

, lbM.hod/guideline: 
I TVpe : 
1 GLP: 
I Yeac 
I Remarks: 

Ris~e~ylhexyl)benzene-1,2,4-tn’car~xylale 
Source: Tokyo Kasei Kcrgya Co., Ltd. Lot No. AX01 
PurQ: 98,556 

OECD 7-G 111 
Hyd1-01 ysis a~ a function of pH 
Yts 
1998 

No hydrolysis of test chmkal was ob$emcd az pH 4 at 5ClY%~n~ j’or 5 
days. Hydrolysis rates aS pH 7 WC% Jelermincd al 6Q, 70 and 80 “6, and 
irl pH 9 JU 50.60, and 70 ‘T . They were extrapolated to 25 *C using 
Arrhenius rela1ionship. Half life at 25 “C was calculated thorn the rate 
c-onstanl. 

l . Nominal: ca. Cl.2 mg% 
. M~ixsurcd value: Not stated. 
. Dcgtadatio q : No hydrolysis ocmrred in 5 days, al 50 “C pH 4. At pII and pH 9, 

test chemicals: were hydrolysd at all Iemperrrlurcs sludied. 
1 HalfWe hn,j: Rate Cunslant (W’) Half-lik(ddey) 

PH? L&5 x 10” s7.s 

PH9 244 x 1P 11.9 

l Breakdown products: Not stated. 
I, Remarks:: Not staled. 

CONCLUSIONS 

This chemical is slablc in aqumus water at pR 4 under the condition sludicd,, but it kydrolysed a1 
pH 7 and pH 9 at 25 ‘C wilh half-life of 17.5 and 11.9 days. 

DATA QUALITY 

l RcljabiliRes: Key sludy 
c Rcmarkx Wtll conducted study, carried out by Chemicals Evaluation and 

Research Instjtutr: (Ku-umc, Japan). 

RWERENCES 

Minislry of International Trade and 1ndum-y (1993) 
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Iden 1iC-j: Tris(Zel2~ylhexyl)be~ne-l,2,4-rricarbbox)rlal~ 
Rem&s: 

1 Method: 
’ Test l-&C! 
8 GLP: 
I Year: 
1 Conlarct time: 

lrraculunr: 

E?JWLTS 

* Degrsdtrliocr: 
. Resulla: 
. Khetic: 



1 Ministry of Inta-national Trade and Induslg 



IZST SL’BSTAKE 

’ GLY: 
v Year: 

’ Exposw Period: 
b Remarm 

Tat fish: 

Test Oondiliun 

RESULTS 

l Resukc 

m Khetic: 

Tr~s(2-c~hylhcxyl)benzene1,2,4-~ricarbo.uyJate 
Source: Ijnavailable 

DATA QUALITY 

l Rcliabilit itiF: 

- Rends: 

16 
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REFERENCES 

Bjodqradalion and Ric~sccumuIaliOn DC? of Exjsting Chemicals Based Ott lbe CSCI, J~pqlpq 

Ministrg of lnternatioti4 Trsde rind Industry 

17 
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r?ST SUBSTANCE 

‘l’ris(2-~.1hylhexyl}benze.~e-l,2,~-lricarboxyLale 
Sc~urct: Tokyo Xasei Kqyo Cb., Lld. Lot No. Ax01 
PuriPj: 5 95.0% 

Method: OECD TG 203 
Semi-slalic 
Yea I 

bar: 
SpeciesiStraidSupplie~: 

Test corldiliunr 

Eva. 

PJ0t applicable bccausc of nommtality. 

Acdirnated for more lhan 12 days bcfclrc tc..ting; any gmdps showing no 
moiialily for 7 days btfiire test slati&!. Filih with 22.1 IIXII (l&9-23,$ 
mm) jn kngtl~ wtre $cAeticd al random. Avemaga body weight nf fieki;rs 
o.lag(rl=lsI). * - 
DeLails of US: Smi-surdc (wtcr changedescry 24 hours) 
Bilution water srsurce: ‘Ikp water after dectiorinated by passing duough 
activated carbon. 

Stabilily 01 lhe ze31 chemical %,~juliQnrr: Slabk measured cmcentra~ian 
was 101-103% 
Exposure vessel type: 10 fish pet group in 3L glass beaker withflut 
Pcralion under JOOO m 1 ight 
Number of replicares: fish per replica&: One replicaIWa5 d~ncl 

Waler chemistry in lest (0 ;, pH) id lfie COntruI and ltll concefiln&tiOn 
where cffccts were obseNcd: Dissolved oxygen rcarlings and pH values 
were Laken daily during 96 h cxpnsurcpcriod, - . 

Diissdvcb oxygen concenrtation; SO-9.2 rn~$J+ 

18 
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cowLu51o~s 

LC5Q (Y6h) > 1UUmglL for fish, 

DATA QUALnr 

1 RdLb’iEiliw Klimisch Cock: l=r~liliable withgut rtstri~\ions. 
1 Remarks lkld for Hata Winbilily: 
l Experimental design and annlytico; procedure wcrc well dacumtiltd- 

Canicd uul by Toray k!SearCh &ntcr {Japw), 

RFXEAEh’CIES 

Envirt>nmenr Agency af Japaa (1968). 

OTHER 

. Last CilPngcd : 
l Order number fiwsoriing : 

1Q 
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effects were observed: Dissched oxygen readings and pH values were 

taken every 3 days during the exposure period. 
Dissolved oxygen concentraticm: 6.6-7.7 mglL. 

pH values: 6.9-7.2. 
Tesl temperalure range: Water temperalure al 23.5-24.1 “C (24~2T). 
Method of calculating man measuredGeometric mean. 

I RESULTS 

I Naminrlconcenlrations :O, l&8,37,5,75.0 (q/L) and dispersant control 
, 

Nwninal con4x:cntration {ingIL) Mmsu&ed tcmtttt~tbn GII&I (percent or rwminul) 
Oday 7day 14 dry Mean 

COtltlW1 e 1-C) <l.O c 1.0 v. 
LItptrxant CQnll-01 < 1.0 * 1.0 c 1.0 c- 
1811 
37.5 

17.7(94.1) 15.8(64.0) 15.S&2.4) 163(86.9) 

75.0 
35.7{353} 33.2(8B.S) 30.0(30.0) 33*3(879) 
70~6(94-l) 68.8(31.7) 71.2(949) 702(93,6) 

Unit : mg/L 
Elemcn t value: 

I&, (‘7 days) > 75.Omgk (nominalcxxxcntration) 
LC, (X4 days) B 75.OmgIL (nominal concenlration) 
NOEC (14 days) > 75.0 mg& (nominsl concentration) 

Stnlistical results, as appropriate: 
The mean body weight of fish exposed tcall mncwtrationaf the test chemical ww not 
significantly different from controls during the test period@fa=UE, Dunnei), 

Remarks field bier Results: 

Lowest test substance concentratiun causing 100% mortalitp75.0 mg/mL (nominal). 

22 



DRAFT ENWJWXCH(99)lz 

Mortality of controls10 % mortality observed during the test period (12 through 14 days). 
Fmd intake: Fish was fed WithTerraMin’ fish fcd(2?& of fish body wej$-+ 
Abnormal responses: No abnormal response showed through 14 days. 
Reference substances (if used)- results: Copper (II) sulfate pentahydrate. L& at 96h was 

0.30 m&L. 
Any observations, SUCJ~ as precipitation that might cause a differcncz bctwccn measured 
and nominal values: It became clouded high concenlration, butnot precipitation. 

IA& (7 days) > 7SXlmg/L (nominal concentration) 
I&, (14 days) > 7S.OmgIL (naminat concentration) 
NOEC (14 days) 3 75.0 rn& fnominalconcentration) 

DATA QUALITY 

* Reliabilities: Klimisch Code: l=reliable without restrictions. 
+ Remarks field for Data Reliability: 

Experimental design and analylical prccedur~ were well Wented. 
Carried out by Toray Research Center (Japan). 

Environment Agency of Japan (1998). 
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TEST SUBSTANCE 

l ldcnlily: Tris(2-ethylhexyl)benzene-1,2,4-tricarboxylale 
. Rumarks; 5ource: Tokyo Kasei Kogyo Co., Ltd. Lot No, Ax01 

Purity: >95,0% 

I) Method: OECD TG 202 
l Type: Slatic 
. GLP : Yes 
. Year : 1998 
. Sp~edSLrain/Suppller: Dqddz mqna 
. Analylicsl mmtitorhg Yes. Test soWons were measured byHPLC before and after 48 hours 

exposure period. 
. Exposum period (h): 48 
, Statistical methods: Not applicable. 

Remarks field for Test Conditiors : 
Test organisms: 

Test conditions 

Test temperature range; 

Test design: 

&wce, SappIier, any pre-treatment, breeding method: Supplied by IVIES 
(Jwan). 

Age at study initintian: Juveniies within 24b old. 
Control group: Yes. 
Stock stllutions preparation and stability: No solvent used. Test chemical 
was diluttld to 18oOm@L(wit.hsolubilizer HCO-40 UHXIxng/L conyolled} 
with diluting water @tndt M4) before use. 
19,9-20.2 OC (average texnperature 20°C). 
Exposure vessel type: lOOniL test solution in a 100 mL glass bcakp; 4 
beakers per treatment 

Dilution water souice: Elendt M4fOECD guidel& &ill Aan= 2) 
Dilutilm water chemistry: Hardness: 22Bmg/L as CaCO, 
Lighting: mom light 16h:8b tight-darkness cycle 
Water chtrnistry in test: DO= $D-8.6mg/L; pH=7.3-7.8. 
Feeding: none 
Number of rqkaks=2Q 
Concentrations: Q 17.1,30.9,55.6, 100 and 180 mgll, because 48h-EiC, 
fur parent Daphnia (Acute immobilizatiod test) wa~lOOCIrng/L. Dispersant 
control was also tested. 

Method of calculating mean measured concen~rarions~eomelric mm. 
Exposure period: 48 h 
Analytical monitoring: By HPLC analysis. 9S.l-99.6% of the nominal cozlcentration at 

preparation; !JO.I-97.7% after 48hr. 

I 
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DFUFI: EWIM/J%CH(99)13 . . 

-ll’EST SUBSTANCE 

. Identity: Tris(2-etbylhexyl)benzene-1,2,4-tricarboxylare 
+ Remarks; Source: Tokyo Kasei Kogyo Co., Ltd. Lot No. Ax01 

Purity: >95.0% 

+ Methad: CIECD TG 202 
l Type: Static 
. GLP : Yes 
l Year : 1998 
. Sp~eslSlrainlSupplier: LJuphnia mugna 
. Analylicsl mwbring Yes. Test solutions were measured byHPLC before and afier 48 hours 

exposure period. 
1 Exposum period (h): 48 
. SWstical methods: Nat applicable. 

Renr~rks field for Test Conditians : 
Test organisms: %urce, SuppIier, any prc-treatment, breeding metbd: Supplied by NIES 

(Japan). 

Test candirions 

Test temperature range 

Test design: 

Age at study i&Man: Juveniles within 24h old. 
Control group: Yes. 
Stock solutions preparation and stability: No solvent used. Test chemical 
was .diluted to 18oOmgL(withsolubilizw XC040 XlOOm@L controlled) 
with diluting water @Itndt M4) before use. 
19,9-20.2 *C (average temperature 20’c). 
Exposure vessel type: 10OmL test solution in a 100 mL glass beaker, 4 
beakers per treatment 

Dilution water source: Elendt M4(0ECD guideline No.!?11 Annex 2) 
Dilution water chemistry: Hardnw: 22BmuL as CaCOB 
Lighting: Morn light 16h:8b light-darkness cycle 
Water chemistry in test: DO= $.0-8.6mfi pH=7.3-7.8. 
Feeding: none 
Number of replicates=20 
Concentrations: Q 17.1,30.9,55.6, 100 and 180 m@L, hecwuse 48h-EiC, 
fur parent Daphnia (Acute immobilization test) wasKNXhg/L. Disptrsant 
control was also tested. 

Method of caleularing mean measured concenUatiansC;eamelric mean. 
Exposure period: 48 h 
Analytical monitoring: By HPLC anJysis. 95.1-99.69 of the nominal caxentration at 

preparation; W&97.?% afm 48hr. 
I 
i 
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RESULTS 

h’ominnlconcentralions: 17.1.30.9: 556,lOO.O,180.0 (mg/L){SuIubilizer conlrolld) 
Mtasurcd conccnlrations : 

Measure Concentrations UC test chemicats during a 48br. 
Nonifnel ConccnLralion Measured concenrrattun(tug/l) Percent al nandnal 

t WgfL) Ohr 08hr Mean Ohr 4Shr 
Chtrol 4 1.0 < 1.0 
DispKonl. c 1.0 cl.0 - m 
17.1 163 15.4 15.8 Y5.3 - 90.1 
30.9 29.4 285 28.3 9S.l 92.2 
55.6 53.0 52.1 52.5 953 93.7 

loo.0 98.4 96.3 97.3 98.4 963 _ 
130.0 179.2 175.8 177.5 99.6 97.7 

Unit : ‘mgn, 
Element veluc ECSP at 24 hours >180,0 n&L 

EC,, at 43 hours >180.0 mgjL 
NOEC > 180.0 m@L. 
LOEC 3 189.0 m&T-s 

Statistical resralts as appmpriale:Yot applied. 
Rcmarh fiicld for Results: 

Biological obsematibns Not described. 
Table shdwingmortility ur immobilily 

Lbwest test &stance coneentra!ian causing 100% morlal jtyr 
Not obtained under the test conditions studied. 

Mottalily of controls: No rnorlality observed during test period. 
Abnormal responses~ No abaomal responses observed Wink test period 
Reference subslances; Potassium dichromateEC, at 48b was 0.87 q/I.,. 
&y,~ observations, such as precipitalion that might cause a difference between mcasuredmd nominal 
WIWS: It became clouded in high concentration, buuwt precipitation. 



DATA QUALITY 

. Reliabilities: Klimisch Code: l=rBiable wjthoul resIric(icrns. 

. Remarks kid for Dula Rcliabilily: 
Experimenta design and analylicaf prcmdure were well documented. 
Cwried out by Toray Research Cenw (Japan}. 

Environnrent Agency of Japan (1998). 

OTHER 

. L,U changed: 
l Order number Lbrsoriing: 
l Remarks field hr (ScncralHcmarks i 



DRAFT ENV/JM!-EXCH(slU)13 

TOXLClTY TO AQLXTIC PLANTS (E.G., ALGAE) 

I+EST SUBSTANCE 

1denlil.y: 
Rcmnrks: 

Tris(2-ethvthexyl)benzene-l,~4-~~~r~xyla~e 
Source: Tokyo Kasei Kogyo Co., Ltd. Lot NO. AX01 
Purity: 795.0% 

Itlc~h~dlguideiinefsllawcd : CECD TG 201 
Test type : Static. 
GLP : Yes 
Year: 1998 

/ Specks/slmin # and sourcc:Se!enasTrm cul;rrr%om;~m ATCC22662 (purcbascd from ATCC) ’ 
/ Elemcnl bash: hea under the growth CUM. 
I Exposure period: 72h. 
I Analytical monitoring: Yes, measured by HPLC at stm and end of rhe test (72hr). 
, Slalistieal m&hods: Bartlett i&t far h~rnogencky in variances and One-wq4nova (EcoTox- 

Statis$cs VW. I,0 beta-edition Rl.4) were used for EC&, LCllo and NOEC , 
determination @=0,05), 

Remarks field farTeslConditions: 

Test organisms 

Test Condltlons 

LaboraUxy culture: OECD medium 
Method of cultivation: Shaking at 1OOrpm . 

Controls: OECD medium. ECw of potassium dicbromote was 0.41 m@,. 
Test temperature range: 2322 “C 

Gr~th(ttst medium: OECD medium. 
Shaking: 100 rpm 
Dilution water 8ourcc: OE!CD medium. 
Exposure vessel type: 100 ml, OECD medium in a WclmL Erlenmcyer 
flask with a silicon cap which albws ventilation. 
Water chemistry in iest @H) in at l&t we replicate of each conceniration 
(at sum and end of tht test): pH=?.3-7.4 at start and 8.3-8.8 at end of the 
test (72 h). 
Stock solutions preparaticnx No stock solution was prepared. Test 
chemical was diluted lol00mgfl. (su!ubilizer, HCO-40 1DOmglL)with 
OECD medium and stcrilised with filter before use. 
Light levels and quality during exposure: 4,7564,822 lux, continuous 
illumination. 

Test design Number of replicates: Triplicate 
Concemrstians: 0, 100 m@L and dispersant control were &sled. 
Initial cell number in cclislmt: 1x10’ 

Method of calculating mean measured cancentrations~ebmetric mean. 
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REsuLTs 

Naminalcancentrations: 
0,100 (mgh) and dispersanl conlrol. 

Measured cancentretions : 
At start of the test (0 hr), t’l .O, 80.6, ~I.O(mgiL) 
At end of the kst (‘72 hr), d.O,68.7,<1.0 (mg&) 

Unil : mgn. 
Results: (calculated based on nominal concentrations) 

‘(1) Growth inhibition (conrparisan of area under growth curve} 
ECsc (O-72 b) > 100 m&L 
NOEC (O-72 b)~ 100 mg/L 

(22) Growth inhibition (conlparison rrf growlh rates) 
EC#, (24-48) > 100 m&L 
EC* (24.72)> 100 mgL 
NOEC (24-72) =c 100 mglt 

Was coontrol response satishctary: 
Yes: Mean cell density increased to 270~10~ cells/ml (2704old increase) after 

72 hr for control. Mean cell density increased tr, 2XTx106 cclIs/mL [275- 
fold increase) after 72 hr for Dispersant control 

StatisticPI results as appropriate: 
Significant difference in the growth curve was not obscnred belwtm values at 
100 m@L and ineach amrrol. . 

Remarks field Cw Results: 

! 
i 

- 3iological observations 
Cell density at each flask at each measuring point: 

NatnIna Coneenlntlon {mg/L) C!tl Lh5ily (x10’ dlalrnt) 
I)hr 24hr .48hr ?2ht 

control 1 .ckaw 6.9+0.50 50.s3.48 27OSr23mSO 
DspwsaDt Con t ml 1.1)~.00 9.3+1.66 57-a 9.39 275.2~17.22 

1 01) l.MLOO 16.1~7.82 65.M2.a2 283.3* 7.98 
(Fbch value rcpresctis the mcati oft hnx sample counls.) 

Wowth curves: Logarithmic growt’h until end of the test (72 h). 
Percenl biomass/grm?h rate inhibition per concentration: Not described. 
Ohservatlons: Tesl group(l00mglL) showed normal and similaIgmwth to that of conW (283 fold 

increase after 72 hr). 

fl.)Growlh inhibilior&omparison oCarta under gmwth curve) EC, (O-72 h) > 100 mg/L. . 
NOEC (O-72 h) > 100 mg/t 

(t)G-owth inhibjtion{compatison ofp~w01 rates) EC& {24-48) > 100 q/L 
ECS,{24-721, 100mgr2 . 
NOEC (24-72) > 100 mg/L 
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. Relinbilitics: Klimisch Code: l=reliable without restrictions. 

. Remarks field for D&I RcliuMi4y: 
Experimental design and analytical procedure were well documented. 
Carried out by Toray Research Center (Japan). 

REFEREKCES 

Environmenl Agency of Jqx~n (1998). 

l Last changed : 
- Order number lbrvorGng : 
l Remarks field for GeaeraLRemwks : 

t 
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rEST SUBSTANCE 

I&n Gty: 
Remarks: 

baETHOD 
Melhod: 
Test typ: 
GLP; 
Yt%ir: 
Analytical procedures: 

, SpecWSkain: 
Test details: 
Slalistical mclhods: 

Tris(2-e~h~lhexyl)benzene-l,~4-lricarbwxyl~te 
Source: Nuoplaz 6965 

ASTM and USEPA 
flow-through condition 
Yes 
1984 
Yes. Measured by GLC, on 0,4,‘7,14,21day) 
Dcq3hniu magna 
Dynamic flow-through 
ANOVA, 2wAIWV& arcsin transfoxmarion aad Fisher’s protected 
Least Sigtlificant Difference (LSD) 

kcmsrh Geld for TestConditions : 
Test organisms: Soureq in house culture 

Age ai study initiadon: Juve.&les within 24h old, 
Control gmup: Yes (coimol and solvent control) 

Test conditions Dilution Solvent for Concentrated stock szandards : Act?@nt (1.049mg/mL) 
A proportional diluter system was used for the intermitten introduction of test 

material and dilution water into the test chambers. 
Test temperaturt range: 18-22 “C (average ttmptrature 2tX). 
Well water was delivered lo the chambers as a minimum rate of 2.l)mIq’mjn. 
Exposure vessel type: w)OnL test sdution in a UICU mL glass beaker; 4 
beakers per treatment 
Dilution water chemistry: Hardness and o&r charactcrlstics arc qortcd. 
Dilution water pH in test: pH=8.3-8.4. 

Lighting: 37-74 footcandles, 16h:8h light-darkness cycle 
Feeding: Algae (Selenastrum capricornutum) thrtt times a day 

Supplemented wi& a trout chow suspen&n a1 icast twice a week 
Element (unit) basis: Mean cumulative numbers of juveniles produced per adult (reproduction) 

Growth @@h) of parental Ditphnia 
Long-term sunrival 

Test design: Number of replicates=+ individuals per rcplica~=1(1; 
Method of calculating mean measured concentratic>nsGeomelric mean. 

Exposure period: 21 d 
Analytical monitoring: By GLC analysis. 3%101% of the nominal continlrbm atPreparation 

RESULTS 

. Nominal concentrations: 0, 0.0074, 0.012,0.027,Q,048,01XO0 mg/L 

. Mcasurrd conceutrahns: 
Measured cwwmtmtion of lcsl chemical during tl-day CX~OSWC ’ 

Nominal c0ncenZratian Mtamred oonccnlration (dsy, me/L) 
(mg&) 0 4 7 14 21 mean 
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r 
S&ml Cont. ND ND ND ND ND ND 

0.0074 0.00328 0.00366 mo558 0.0023 6 Q.003 82 MN40 
m-l12 0.00748 0.00626 0.00843 0.00378 0.00747 D.QD69 
W-I27 0.0172 0.0150 0.0204 Q.0110 a.0157 0.0159 
O.ll48 0.0305 0.0252 0.0371 0.0176 0.0348 0.029 
0. loo 0.0824 o.cm6 O.Qa?Q 0.0630 0.1011 0.082 

Cutnrrlat.ive Number of Dead ParcnlaDaphnia. 
Nominal cnnc. IhYS 

(m$/L) 0 3 5 7 10 12 14 17 19 21 
Control 
Solvent Cot& 

0 0 0 0 0 0 cl : 3’ 2 
0 0 0 0 0 1 1 4 

Q.0074 0 0 0 0 0 1 1 1 1 1 
U.012 0 0’00 0 0 0 0 0 Q 
u.027 QOOOOOODQ 0 
uma 0 cl 0 0.1. 1 1 1 1 1 
tmo 0 0 0 0 0 D 0 0 0 0 

Mean Growth data afWrcnlalDuphnia {Zf-d) 
Nominal ccstc (III&/L) Repllcatt A Replicate B Rep11 catc c Rcplicalc D 

COPtrOl 58.6 (n=9 ) 58.4 (n=9) 58.8 (n=lO) s8.5 (n=lO) 
Solvent Ctml. 59.1 (n=7) 59.0 (II= 10) 59.0 @x9) 59.3 (n= lo> 
om74 59.5 (n=lO) 58.5 (rl=lD) 60.1(0=9~ 59.5 (u=lO) 
w12 59.1 (Il-10 ) 59.4@=10) 59.5 (D=Jo} 59.8 (n=lO) 
0.027 59.8 (n=lO } 58.4 (n= 10) 59.9 (n=lD) 60.3 @=lO) 
0.04% 59.6 (n=lO > 59.6 (n-10) 59.7 {11=9) 58.6 (n=lO) 
0.100 28.7 (5rlO) 60.0 (n= 10) 58.13(lmlO) 59.0 (u=lO) 

Mcsn numbers ohstar prodwed during 21-d, 
Nanhal cone Days 

(m#L) 0 3 5 7 10 12 14 17 19 21 
Conlrol - - - - 109 1% 317 86 179 170 
solvent Cont. - * - 16 164 178 240 75 156 
om4 3 141 202 302 261 75 274 
imu m II 3.5 122 206 373 221 96 265 
0.027 m m 8.3 150 189 317 218 138 313 
0.048 m . w - 113 203 242 120 233 214 
0.100 5.3 133 186 223 la0 93 269 

Statistical tesnltslrs appkwprinte: 
Calculated LC, Value for Parental Duphnhz: LC,(21day) AI.O82(mgR;) 
Calculaicd ECJD value fcv Inhibition of Reproduction: EC,,(21dq) > 0.082(r@L) 

Remarks field hrRtsulls : 
Binlogical obsenvxions 

Cumufatjve numbers of dead parenta1Daphniu: Clmtrol: 2 (mortality: 5%) 
Solv, Cant-: 4 (mortalily: 10%) 

0.0074 mg/L: 1 (rnorlaliq7 2.5%) 
0.012 mgk 0 (mortality: 0%:) 
0.027 mgfL : 0 (mortality: 0%) 
0.048 mg/L: 1 jmortality: 2.5%) 
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Time of the first production of juveniles:Control : 7-1C)d 
Solvent contrcil: S-7d 

0.0074 mglL : s-7d 
0.012 mgfL 57d 
0.027 mg/L : 5-7d 
0.043 mg/L: 7-103 

0.100 mg! L : 5-m 

Mean cumdative numbers of juveniles produced per adult alive for 2ldayS: 
contY01 : 112,7 
Solvent conlrol; 168.5 

O.O0?4mg/L : 119.6 
0.012 mg+CL 139.3 
0.027 mgd : 133.3 

0.048 mg/L: 116.0 
0.100 mgL 112.9 

Was control reqhmse satisfactory : Yes. 

.NOEC [21-d, reproduction}: 0.082 mgL, 
UIEC (21-d, reproduction) : Al.082 mg/L, 
*EC50 (21-d, rqxoductim) : dlm82 mg& 
*LOO for parental Duphnia (21-d) : %I.082 m&L 

DATA QUALITY 

l RdiabiliCies:~ 
. Remarks field few IMa Rehbilily: 

Experimental design and analytical procedure were well documented. 
Carried out by Analytical Biochemistry Laboratories, Inc., 

CMA Dot. I.D. 40-8565036 (1985). 

l Lase changed : 
l Order nomher forsw-ting ; 
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. Identity: 

. Remarks: 

METHOD 

Tris(2-ethylhexyl)benzenti1,2,4-tricarboxyla~e 
Source: Tokyo Kasei Kogyo Co., Lid. Lot No. Ax01 
Purity: >95.#R 

i- Method; DECD TG 211 (revised edilion of No.202). 
. Test typt; Semi-static. 
l GLP: Yes 

~ + Yf3lt-I 1990 
l Analytical procedures; Yes. Measured by HPLC 2-3 times a week (before anrt after~he 

rcplacmcnt of lhe 1(1st water) 
+ Specics/Stmia: Duphnin magna 
l Ttsl details: Semi-stslic (water renewal: 3 times a week), open-system. 
I Statistical m&hods: Eco-Statics (Version 1.0 beta-edition R1.4) 

Remarks field I’or Test Conditions : 

Test org3nisNls: !~NUW, suppliar, any prctreatmenl, breeding method: Supplied by NES 
(Japan). 

Test conditions 

Age at study initialion: Juveniles within 24h old. 
Control group: Yes. 

Stock solutions prcparalicm and stability: No solvent used. Test chemicd 
was diluted to l.Ow~.% [with srsllubilizer HCO-40 l.Owt.% controlled) 
with diluting water @lendt M4) before use, Salubilizcr mnccntiation was 
contrulltd lOOmg& with working solution (HCQ-40 l.o~k), 

Test temperature range: 19.9-20.8 “C (average temperature 2O*c). 
Exposure vessel type: 80mL test soluliun in a 100 mL, glass beaker; 10 
beakers per treatment 

Element (unit) basis: 
Test design: 

Diluticm water sou~cc: Etendt M4(0ECD guideline No.21 2 Annex 2) 
Dilution water chemistry: Hardness: 2SlmgR. as CacO, 
Llghti6g: <I ,200 lx, 16h:8h tight-darkness cycle 
Water cbemislry in test: DO= 7. Cl-9.2mg/L; pH=7.4-7,9. 
Feeding: Chbreilu rqttZu&, 0.1-0.2 mgCUy/individual 
Mean cumulative numbers of juvenilts produced per adult (reprodyhn) 
Number of replicates=lO; individuals per replicate=lO; 
CbncentTadons: 9 55.6, and 100 q/L, bccausc 43h-EiC, for pamt 
Daphnia (Acw immobilization test) wml80mgll. Diapersant control 
was also tested. 

Method of calculating mean measured ConcentralionsG~melric mean. 
Exposure period: 21 d 
Analytical moni toriag: By fIPl.,C analysis. 99.7-101.3% uf ihe nominal concentration al . 

pJepara&n; 94.7-951.3% just before the renewal of the test waler (afier 2 
days exposure}. 



DkWf ENV/JM/EXCH{i99)13 

Nominal conctntrzhions: 0,55.6,100 mg/L 

Meswrwed conccnlrulions: Time-weighted measured concentrations of rcs~ chemical during a 21-day 
exposure: were: 54.8 and 98.7 mglL. 

Mcasurcd conccnlratlon of tesl chtmlcal during 21.day exposure 
Nonha concenlrntion Mcasurcd concenlrath (day, n&L) 

bwu O(ncw) 2 (old) 7(new) 9(old) 16bm’) 19(old) 
Conlrn I < 1.0 < 1.0 < 1.0 < 1.0 < 1.R e 1.0 
Disp.Conl, < 1.0 s1.0 < 1.0 < 1.0 < 1.0 c 1.0 
55.6 56.3 54.4 55.4 53.9 56.3 52.6 
100 loa. 99.3 loo.0 985 99.8 95.2 

new: fresbly prepared test solutions. 
old: leti solution ah 2 days exposure. 

Unit : WdL 
l NOEC (X-d, reproduction) : 55.6 tng,L, 
.LOEC p-d., reproductiori) : >lOO mg’L, 
-E&(21-d, reproduction) : 89.1 mg/L: 
- LCh for parental Duphnia (21-d) : ~100 mg& calcdated based onnominal 

amcentr at ions. 
Cumu)sWc Nunher of Deed Parental Dq~hniu. 
Nw~ilael cmnc. I)ays 

bwu 1 2 3 4 S 6 7 8 9 10 11 12 13 14 IJ Ll?i 17 13 19 20 21 
Control 000000000 0 0 0 0 0 0 0 Cl 0 0 OQ 
I%p.Con t. OOOOOOOOORQOOOOaooo~~ 
55.6 000000000 0 0 0 0 0 0 0 0 0 0 00 
1QO 000000000 0 0 0 0 0 0’0 12 2 2 2 

Meau cuawlatfvt numbera ofjuveniles produced per adult during 21-d 
Nomlaal cona Day3 

bWJ 1 2 3 4 5 6 7 8 9 10 11 12 l3 14 15 16 17 13 19 20 21 
controt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 2.2 7.1 7.7 8.2 19.6 20.4 23.2 43.848-O 61.6 83.0 88.0 88.7 
Disp.Con t. 0.0 0.0 0.D 0.0 0.0 0.0 0.0 0.3 0.3 8.2 8.2 8.7 29.2 31.9 33.0 95.8 61.5 64.8 72.0 73.8 53.8 
55.6 OR 0.0 0.0 0.0 0.0 0.0 0.0 0.2 1.0 2-O 2.7 5.1 9.3 13.d 26.6 34.443.9 51.4 66.2 74.3 79.9 
100 0.0 0.0 0.R 0.0 0.0 0.0 0.0 R.0 0.0 1.6 2.6 3.6 7.8 9.3 11.0 IS.1 17.5 203 303 33.0 33~1 

Cumulatht Number of Juve&s pruduccd pw Adult Alive for 2&d. 
Nominal ConcmtrPtion~mg/L) 

Vessel No. Canl. DiSp.COUt 55,6 lQf3.0 
1 74 74 68 37 
2 57 71 70 25 
3 126 92 65 A 
4 127 78 96 
5 90 73 89 36 
6 a4 70 116 29 
7 71 76 78 35 
8 94 a4 93 28 
9 78 75 37 34 

Mm$Xl) 88.7~2s%) 73.~&.072) 7W&.S33) 33.$.127) 
lnbibition nrk(%) 0.832 0.!301 0.372 
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Siguificant difference’1 4* 

-:we~c not calc.ulated lxcaase lbe parental .Uqhiu was dend duriug a 21-days wliug period. 
1’:Jndicales a tignllificaol differcucc b,r Duuuel multiple con~prrisoo procedure, Two-sides led. 
**Andkales a significM difference (a@ha=O,Ol) from the comrol. 

SMstical rcsultsas approprialc: 
Calculated LCw Value for Parental Daphnia.- LCs(2lday) >lOCI(mg/L) 
CafcujaUzd EC& value for Inhibition of Rqroduction: EC,(Zlday) = W,l(mglL) 

(StaMical method: Lo&) 

kmarks Deld forRcsulcs : 
Bialogical observalions 

Cumulative numbers of dead parentalllaphnkz: Control: 0 (mortality: O%), 
Disp.Cont: O(mrtality: 0%) 

55.6 mgfL: O(xno~ality: 0%) 
100 mgk 2 {motlalily: 20%) 

Time of Ihe first production of juveniles: 8-l3d for connd 
B-126 for dhpersant conlrol 
S-13d for 55.6 xng,‘L 

lo-144 for ‘100 mg/L 
Mean cumulative numbers of juveniles produced per adult alive for 2ldeys: 

Contrul: 88.7, Dispersanl contrck 73.8 
55.6 mgC 79.9,lOO mgL.: 33.0 

Was cmrrol response satisfactory: Yes. Mean cumulaliw? numbers o@veniles produced per 
adult was 88.7 and 73.8 B 60. 

-KOEC (214 reprodulxion] : 55.6 mg& 
l LOEC (21-d, rcproduckm.) : ~100 mg& 
l ECh(Zl-d, repr0ductiotiJ : 89.1 mg/L; 
l LCS fbr parental Dup,Ctnia (21-d) : ~100 mg/L; calculated based on~omhal ’ 

cxlncentrations, 

DATA QUALIlY 

. Relilr bllities: Klimisch Code: l=reliabk without restrictions. 

. Rcmdcs field far Data Reliability: 
Experimental design and analytical prooedura were weI1 documwtcd. 
Carried (3~1 by Toray Research Center (Japan). 

Envhnmcnt Agency of Japan (1998). 

OTHER 

l Last chmgcd: 
l Order numhrr Cwsurting : 
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ACUTE ORAL TOXICITY 

I’IBI” SUBSTAIUCE 

. Identity: Tris(2-ethylhexyl)benzene-3~,4-tricarboxylatc 
* R83lWkS: *we: Daihachi Kagaku Kogyo Ca., Ud, Icot. SO. N-60601 

Purity: ~99.0% 
Kepl fit row temperature in a dark place unG1 use. Stability of mixlure of 
dose was cunfjrmcd far 7 days under 4C. 

METHOD 

. M&hod: OECD T-G401 
, Test type: Single Dose Oral Toxicity Test 
. GLP: YCS 
l Year: 1996 
l Species: Rat 
. Strain: clj: CqSD) 
* Route of admlWtratjon: Oral (by tingle-dosegwage) 
. Doscs/coacentraiion ~cvrls= Cl(uehicle) ~d2,000 mgAcg * 
I Sex: Male & Female 
I Vehick Corn oil 
+ Pp& cxposurc abscrvdion pcriod:‘Pw~ weeks. 
l Slalistkal mclhods: Nor applicable because of no fatality. 

REMARKS FIELD FOIR 3XST CONDJTIONS 

Test Subjecla Age at study in&k&n: 6 weeks old for both sexe& 
lV”ighr u.tstu& inihz&m: 149-163 g for male 

126-140 g for fern& 

Study Design: 

No. cfanimals per sex per dose: 5 per sex per dose group 

Vehicle: Corn oil. QD.OW/V~G for 2000 mg/kg. 
Sutellz’tc groups and reamas ihey were ridded: Nose 
CIinicul obsuvntiom perjumtd and fraquenc~: 
Each rat was weighed immediately prior to trealmentJ and 14 days after 
post-treatment observation period. %‘hc rals were observedeach hour to 
6hr, after that, 2 times for one day during this time for signs of toxicity. 

RESULTS 

l 
L&4: Malt : s 2,000 mg/kg 

Female : > 2,000 mglkg 

REMARKS FIELD FOR RESULTS. 
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Bo4.3~ weight: The test substance did not cause any changes iu body weight. ? 

NO detailed body weight data available. 
Foudllvatercoltsumph’on: No detailecl data available. 
Chid signs : Loosening erring of the s&o1 attribulable to ihc trealnxnl with czxn ojl was 

observed for 3 hours fmm the administration for both sexes in the gp-~ups 
given 0 and 2000 mg!kg. However, no deaths occurred of ei!her male or 
female animals. 

Huemtufo$y: Not done 
Biuche?r2: Not done. 
Uphchalmologicfi~rdings: Nat examined. 
Mortulity nndtilns ia d@k No deaths were recorded in treated and control group. 
Cruss p&of~gy incidence and sevefify: No macroscopic abncxmalities that could be anributcs TV 

treatment wilh lhe test substance were seen cm pathological examination. 
Organ weight &urges: Not c.kw. 
His~opatkology {incidence and severiryj: Not done. 

LD, was tistablished at 2 2,0Q0 mgkg for bath sexes 

DATA QUALITY 

4 Reliabiliiies: Klimisch Code: l=reliable wilhoul res&iciions. . 

. Remarks fltld ror Data ReliabiliLy: 
Well mnducted study, carried out by the Bibsafety Research Center. Food, Drugs and Pesticides 
(An-pyo Center), Japaa 

8 REFEIZENCES 
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ACUTE IKHALA’I’ION TOXICITY 

ESI’ SUDSTANCE 

Idenlity: 
Rema rks: 

TrisO-eUlyLhexyl}ben~ne-1,2,4-tricar~xylale 
Source: Nouplaz 6959? Batch No. 34049 - 
Purity: 98.95% 

Method; Nat specified 
GLI? Yes 
Year: 1982 
Species: Rat 
Stroin: crj: CD(SD) 
Doses/conwnlWiion levels: 2,600 rng!rk? 
Se%: MaIc & Female 
Post e~pos~re obslenration pPtiod:TWd weeks. 
SWstkal methods: Not applicable becauseof na fstaliry. 

Z,lBUFWS FIELD FOR TEST CONDITIO8S 

Test Subjects 

Study Design: Irzhfc~&ufi Chamb&r: A 0.5mS stainless steel inhalation chamber was used, 
( Youg and Bcrtkc, Cincinnati, Clbio) 

73e test ampound atmosphere was genemred directly into the chamber by 
means of Jel Nebulizer Mechanism. Chamberconcentraalfons were 
mcmitorcd by a filter paperlgravlmetric techniquapproximatdy every 30 
min during the exposure period. 

The HEPA filtered chamber air-flow was mdntaincd between 10 to 20 air 
chaagcs per hour during the exposure periOd uiilb the chamber under 
slightly negative prcssurt. 

The wmperature in the chamber was malntaincd at 69-75 degree F with 
relative humidity of 3040% 

Saidtire grumps and rvmsons they we.rt &led: None 
Cfinicnl abservatiunsperformed undjkcqucncy; 

After the exposure, all animals were observed daily for 14 days for clinical 
signs of toxicity. Body weights weft recorded prior 10 exposure and weekly 
thereafter. All animals were SubjcCled to necropsy at LmthaliOn of the 
study. 



Female : > 2,600 mg/m’ 

REMARKS FIELD FOR RESUlLTS. 

Body weignr: The test substimx did not cause any changes in hndy rv+hl. 

Mean lwdy wetehl(g) of rats exposed 1~ this chcmicrl 
Males hilid weight 265.1(8.48) 

Firs1 week 297.8(14.02) 
Second week 329.7(1Sz!7) 

FCIWICS Initial weight 213.9g.aq 
Plls t week 223.2(3.99 
Second week 238.f(4.82 ) Mcrn(S.D.] 

Fou&vatw consumption: No detailtd data availabk. 
Clinical signs : AH animals (male and female) had matted, drenched coats for the first 2 

days, otherwise no visible signs. 
&aenrarOtt?g): Not clone 
Biuchm: Not done. 
Ophthnlmologicjindings= Not examined. 
M&ttality and rime tl~ deuth: No deaths were recorded. 
Organ weigti changes: Not done. 
cG?nemI necrops)! obst?n~ations: All males and 3/5 females exhibited reddening patches on lungs. 

CONCLUSlONS 

LT.), was 2,600 rngh? for both sexes. 

DATA QUALITY 

I Reliabilities: KIimiscb Ode: ‘r=reiiable without resrrictions. 
. Remarks llcld for Data ReliabiliLy: 

Well ccmducted study, carried out by Midwest Research Institute. 

-cEs 

. ’ 

Nuodex Inc. Acute inhalation toxicity lest in SpragueDawley rats using compoundNouplaz 6959 

Envirmumstal Pcwtection Agency (1983) 
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ACUTE DERMAL TOXlCITY 

I’EST SUIWTANCB 

. Id&i ty: Tris(2-ethylhexyl}benzene-1,2,4-tricarboxyiste 
r Remarks: !%urce: Nouplaz 6959, Batch No. a9049 

Purity: 93.95% 

c Method: bcedure Set f’rth in the Federal lnsecljcide, Fungicjde, an&odentjcj& 
Act (FIFRA) 

I GLP: Yes 
I Year: 1981 
1 Species: Rabbits 
I Straia: New Zealand albino white rabbi& 
I Doses/concenfration lcv&: 2.0 ml..& 
l Sex: Male 8i Female 
. Pwt exposure observralion pcriod:Two weeks. 
? StMistical m&hods: Not applicable bwtuse of no fatality. 

RIlZMARKS PIEJJI FOR TEST CONDITIONS 

‘l’cst Subjects 

Stody Design: Prucedur~: 24 hours prior to treatment the hair on the back of eaach rabbit 
was clipped so as IO expose approximately 10% of lht: body surface area, 
Before dosing, epjdcrmal abrasions were made Icmgiiudinally cwr the 
exposure area. The abrasions were suficienlly deep to pene~ate thr: 
stratum comeurn but not SCL dcxp as to cause bleeding. 
A dosage was applied to the exposure area. A 2 x 2-inch gauze pad was 
placed on the exposure iirea to prevent seepage of the compound from tfit 
area. Each animal ~8s then wrapped with a rubber dam. After 24 hour of 
exposure, the rubber dam and gauze pad were removed, and the exposure 
area was wiped LO rem0vc any remaining te.!X maten’al. 
s~e~i~egroupsarrdreasonstirsywmeadded;~~e 
C&&al o&sewan’ans performed and freqinttic. 
After the exposure, all animals were observed dajl y for 24 days for clinical 
signs of toxicjty, ,4 ~QSS ntcrqsy was performed on all animals al the end 
of the 14 day observation period. 

RESUlLTS 

* LD,,: Mare : > 2.0 l&./kg 
Female : > 2.0 rnLflrg 



tEMARKS FIELD FOR HESULTS . 

Budy 1 veight: The test substance did not cause any changes ib tidy weight. 

Indiridunl Animal Boy Weights 
Sex Body weight (ks) 

Control day I day 7 day 14 
male 3.2 3A 3.6 

3.2 3.4 3.6 
Icnl& 3.7 3.0 3.1 

2.9 3.1 33 

2.0 m4kg made 23 23 25 
2.4 2,4 23 
ld 2.2 2.4 

female 23 
2.4 21k’ t;’ 
2A 2s 2.6 

F~odiwlu~rr C~WZ.SWI~&W No detaikd data availabla 
Ctinicat signs : No toxic sign. 
~U8mnrOcbgy; Not done 
Bhch?m: Not done. 
i?phr~ulmolugicfindings: Nat examined. 
MO&IQ und time to d&k PIo deaths wtxe recorded. 
organ weight c~ngfcr: Not done. 
GmsPuiho~#$y: Nothing noted. 

CONCLUSIONS 

L&,, was 2.0 c&/kg for both sexes 

DA’I’A QUALJTY 

* Relja bilitirs: Klimisch Cade: l=rtliable without rmicrions. 
. R~JXUW~~ 6eJd fkw Data Reliability: 

Well cc&Wed study, carried out by Midwest Research Institute. 

fUB?EZENCE!3 

Nuodex Inc. Acute dermal toxicity lest of Tenneco Chemicals Inc. compuun3Nouplaz 6959 in 

rabbit. 

GENERALREMARKS 
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TEST SIJBST.WCE 

. Idenlit_v: Tris(a-cthylhexyl)benzene-1,2,4-tricarbaxylate 

. KCm3rkS: Source: lW.rplaz T071Ll(Tearteca Chemicals, Inc.) 
Purity: 98.95 5% 

Melhod: The test method wifs similar lo Section 1500.4LFederal Hazarda 
Substances Act Regulations - 16 CFR 
GLP: YCS 

Year: 1981 
Spfxies: Rabbits 
Slxilin: New Zealand albino white rabbits 
Doscs,koncsntration tcvels: 0-s mC 
sex: 
Past c~pwmrc obscrmtio,n perM:24,72 hours 
Statistical methods: No! applicable because of no fatsliry. 

IEEnzkWS FIELD FOR TEST CUNDITIQNS 
Husbandry Cundiljlons Temperature - 70 c 2 degree F 

Relative Humidity - 45% f. 5% 
Light - 12 hour light/dark cycle 

Test metho& 

Diet - Wayne 15% Rabbit Rat kin and tap water are provic&d. ad. 
libitum. Based ou out current knowledge no contaminants are 
lcnawn to‘ bc .in this diet or water that might be expected tc, 
inter%% with the objectives of the study. 

Caging - Stainless sxel with elevated wire mesh flooring 1 rabbit&age 
Bedding - Tcchbord 

Shepherd Products Company 
Wamazoo, Michigan 49005 

A O,$ mL pwtion af material was applied to an abraded and air intact akin 
site on the same rabbit. 63;~~ patches were then placed over the WUed 
arez~ and an imp&ions material was wrapped sntig?y %raUnd the trunks 6f 
the animsls to hdd the parches in place. 

The wrapping was removed at the end of the hnrenQ&~~ fsex%nty two) 
hour period and the treated area were exa;mWd. TheDraize method af 
scoring was employed. 

Evaluntian:Draize Scale l%r Scoring Reactions 
Eryythema and Ekhar Formation: 

No esyhema 0 
Very slight erylhcma@arely pcrccptibfe) 1 
Well defined eryIhem 2 
Moderate to severe erythema 3 I 

/ $kvere erythema (beet redness) to slighreschar formation 

t ( injuries in depth) 4 
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Edema Formatiorr Value 
No edema 0 
Very slight edemearely perceptible) 1 
Slight edemcfedgrs of area well defined by definile raising) 2 
Moderale edema (raised approximately lmillimeter) 3 
Severe edema (raised more than 3 millimarcr and extending 

beyond Ihe area of exposure) 4 

RESULTS 
. Primary Irri&tionScor~ : 4.W4 =184 

REMARKS FIELD FOR RESULTS. 
Reading Rabbit Number 

I 2 
Intact Ekitl 24 2 1 ! 
Intact skin 
Abraded skin 
Abraded ckh 

Edmar Pormnthn 
Intact skin 
fnt8ct skin 
Abraded skin 
Abraded skin 

72 tlo1ooo 
24 2 1 2 1 2 1 
72 u OlltIO 

Subtolal 

0.17 
1SO 

0.33 
350 

0.33 
al-00 
0.33 
0.00 

O&6 
4.16 

Sli&htly irritating 
This repon concluded thzhl TOTM was not a primary skin Irritant in rabbit. 
IL is not possible to assign a dasssificatio~. 

DATA QUALXTY 

. Heliiabililies: Klimisch Code: l- reliable without rest&ions. 

. Remarks Belch Ior Data Kcliabilily: 
Well conducted study, carried out byE%xcarch Inc. 

REl?EIU?iNCES 

Nuodex Inc. Mmaq Skin Irritalioa - Rabbits. OTS 206S758. Dot ID 878214470,19$1 

GENERAL REMARKS 



KIXI’ SUBSTANCE 

, Identily; Tris(2-ethyLhexyl)bcnzene-l,2,4-tricarboxyIate 
I Remnrksz Source: Nouplaz TOTM(Tenneco Chemicals, Inc.) 

Purity: 98.95% 

ME’I’H0D 

, Melhod: The lest meI hod was rimilar lo Stclion 1500.42.Fcdwal Ha2adaus Sub~iancl~ ~~1 
lte~ul~tions - 16 CFR. 

b GLPZ YeS 
, Yeai: 1981 
, species: Rabbits 
I S&rain: New Zealand albino white rabbits 
, Numb- &animals 6 
b Doses/concenlration levels 0.1 mL 
, SC%: 
b Past exposure observation period: 1,2,3,4,7 days 
1 SlatMid methods: Not applicabIe because of no fatality, 

REMARKS FIELD FOR TEST CONDITIONS 

Husbandry Cundilions Temperature - 70 2 2 degree F 
Relative Humidity - 45%l5% 
Light - 12 h6ur lightldark cycle 
Diet - Wayne 15% Rabbit Ration and tap water are provided ad , 

libitum, Based on our current knowledge no contaminants are 
kn~lwn to be fa thjs diet or water that might be expected to 
interfere with the objectives of the study. 

Caging - Soainles?;ss steel with elevated wire mesh flooring 1 mbbif(c;rge 
Bedding - Techbord 

Shepherd Products Company 
Kalamazoo, Michigan 49005 

0.1 mL of the experimental material was instilled into the right eyes af the 
test animals while rhe other eyes remained untreated to acverc as con~ols. 
The treated eyes were examined at one, two, three, four and seven days 
Following instillation of lhe test materials into the eyes. 
InteIprelation of the results was made in accordance with 4heDraizc Scale 
of Scoring Ocular Lfsion3. 

Scale of Sobring Ocular Lesions 
(1) CORNEA Value range 

A. Opacity - Degree of Density(area most dense taken for reading} 0 - 4 
B. tiea of Cornea Involved 1-4 

Score equals Ax B x 5 (Total Maximum = 80) 
(2) IRIS 

45 
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A. Values o-2 
Score equals A x 5 flolal blaxirnum = 10) 

(3) CONJUNCTIVAE 
A. Redness (refers lopalpebral and bulbur wnjunctivat: 

excluding cornea and iris) 
l3. Clxmosis 
C. Discharge 

Score equals (A+B+C) x 2 (Total Maximum =W) 
RESIJLTS 
. Avwage Ocular IrrilationScore : 2.3 (1 day), 1.7( Zday), 0(3,4,7dny) 

o-3 
o-4 
o-3 

REMARKS PIELD POR RESULTS. 

1 (1) comPtotal 
c?} Iris tolai 
(3) Ccrnjunctivaa total 

Talal Ocular Irritation Scwc 
2 (1) comtptota~ 

.a) Iris total 
(3) conjunc~rrc totat 

Total Ocular Irrhadon !?uvre 
3 (1) Cm-ma tohl 

(2) Iris totA 
(3) ChLLJuncti~~e lotal 

Talal Ocular Irritrrtion !hrr 
4 (1) CQnea tolal 

(2) Iris locd 
(3) coqpnctiYas tot31 

Total baler Irrltatio~ $colt 
5 [;2] Cornen total 

(2) Iris totrrl 
0) Canjuttctirac Iota1 

T&l Ocubr hitalion SCQE 
6 (I.) Corner tot31 

Q) Irlfr t&al 
(3) coajuhctivPc lOta 

Total Ckulsr hit&on Score 

-t- 
0 
2 
3 

0 
0 
4 
4 

0 
0 
2 
2 

0 
0 
2 
2 
b 
0 
2 
2 

: 
2 
2 

AwrageUcahr Irritatiw Score 2.3 1.7 0.0 0.0 0.0 

Slightly irritating 
This report concluded that TOTM was not a primary skin irritant in rabbit. 
R is not possible ICI assign adassif~catio~. 

DATA QX3ALITl’ 

l Rhbilities: Klimisch Code: l=reliable wi!hout restri&ons. 
. Remarks field br Dsla Reliebilily: 

Well conducted study, carried out by Biosmch lnc 



KEFERENCES 

Nuo&x Inc, Primary Eye Irritation - Rabbits. OTS 2065758. Dot ID 878214471,1983 

GENERAL REMARKS 
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SIXNSITl ZATJ ON 

I’EST SUI3STANCE 

, Idcntily: Tris(2-ethylhexyl)benne-1,2,4-tricarboxylate 
. RtWU-ks: WWX: N~~plaz TOTM(Tenneco Chemicals, Inc.) 

Purity: 98.95% 

I Method: Buehler tear 
I GLP: Yc.5 
1 Year: 1981 
t Specfes; Guinea pig 
. Slraia: Albino guinea pig 
. Nombcrs of animals 10 
. Dos&concenlralian levtls: 0.5 mL 
b . ex: 5 malt 
. Past exposure obsctvation period:10 application 
. Shtislkal nlctbods: NCN Applicable because of no falality. 

REMARKS F’IELD POR TIESI CONDlTI[ONS 
Husbandry Conditiom Temperature - 70 t 2 rtcgree F 

Relative Humidity- 45% ? 5% 
Light - 12 hour light/dark cycle 
Diet - Charless River Guinea ‘Pig Furmuln and tap water are provided ad 

Libitum. Eased on out current knowledge no contaminants were 
Known lo be in this diet 6r water that might be expected to 
Interfere with the objectives of the study. 

Caging - Stainless steel with elevated wire mesh flooring 5 guinea pigs/cage 
Bedding - Deotized Animal CageBoard(DACB) 

Shqherd Products Company 
Kalamama, Michigan 49005 

A 0.5 mL podon of mat&al was applied to the intact akin test site on 
the guinea pigs. A gauze patch was placed over the treati area ;tnd an 
impervious material was wrapped snugly around the trunks of the animals 
ta hold the patches in place. After a 24 hour contact period the patch was 
removed and the animsls were allowed to rest for one day. Folkwing zhis 
rest period another application was appSied to the same skin site using a 
fresh sample. Alter the tenth application the animals were rested for a fwo 
week period. Al the termination of the rest period a challenge applica?ion 
was put on skin sites differing from the original tesl sites. The challenge 
application remained on for 24 hours. 
The siles were examined for reaction using theDraize melhod of Scoring 

to grade reaclions. 
Evaluation: Draize Scale Far Scoring Reaclions 

No erythcma 

49 

Value 
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-. . 
Very slight erythemgharely perceptible) 1 
Well defined erythem 2 
Moderate IO severe erythema 3 
Severe erq’thema (beet redness) to slighteschar fommion(injuries in deplb) 4 

Value 
No edema 0 
Very slight edema(barely percepible) 1 
Slight edema(edges of area well defined by definhe raising) 2 
Moderate edema (rzrised approximately lmillimete~ 3 
Severe edema (raised more than lmillimatcr and extending 

beyond the area of exposure) 4 

RESIJYLTS 
No Wnsilizsltion 

;IEMARKS FIELD FOR RESULTS. 
. Reading After Application number chathnge 

~llil~ -12 3 4 s 6 7 $3 9 10 2w _ - 
1 Erylhem 0060000000 

Edema 0000006%00 
2 Erythema OObOOO%ODO 

Edema 0000000000 
3 ElytitM 000000PB00 

Edtma 0000000000 
4 E&y lhcma 

Edtma 
0" 0" D 0 0 0 0 0 0 0 

a 6 0 0 0 0 0 Q 
9 Erylhepr ooooooft0oo 

Edema a 0 0 ~860000 
6 Ery lhcrna 60000ll0000 

Edema 0000060000 
7 Erytbema 00000%%000 

Edema OQ%0~0001)0 
8 Eryttxma 0000080000 

Edema 0 0 ID 0 0 0 %,O 0 0 
9 Erythema ll000000000 

E&ma 00%00b%Qb0 
10 Eryfhcmo 00%000%000 

ls?mr 6 0.0 8 0 6 0 0 0 0 
CONCLUSIOI’lS 

Nu senstization 

DATA QUALITY 
. . Yhli~biiitiw: Klimisch Cude: l=rdiabk without restrictions. 
. &mar@ field f&r Data Reliability: 

Wtll conducted study, carried out byBiasearch Inc. 

REFERENCES 
Buehter Method Nuodex Inc. Guinea Pig Contact Dtrmni Trritatiom;Sensitization-~adifjed 

UTS 2136.574. i&x ,KlR78214475,1981 
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Iden tilyr Tris(2-erh yl hexyl)benzene- 1,2,4-tricarboxylate 
Remarks Source; Nuoplaz 6959 

Purity: 98.2% {GCEID) 97.9% (HFLC) 
Impurities were detecled at level than Ql-OS%, one bcingdi(2.ethylhexyl) 
phlhalate (DEHP}. 

t4ETHOD 
Melhod: BIDRA Standard Operating Proccdurcs 
Test type: Repeat Khse Taxicity 

I GLP: YeS 
1 Year: 1984 
1 Species: Rat 
I Strain: Fischer 344 
1 Route ofadmhistration Oral 
1 lhscqkoncentralion leveb: Q(O), 0.2(184), I-X67(650) and Z(1826) $6 (mg/kg bw/day) 
, Vehicles Rodent diet 
I Sex; Male & FemaIe 
1 Exposure period: 28 days 
, Frcqucncy of trcatmcnt: Once daily 
, Control group and trcatmcnl:Dietary level 0% and reference compound DEHP 0.67%. 
1 Post exposure obscrv&on pcriod:None 
b Duration 0P test: Males and females; for28 days 
L Satistica~ m&ads: The control and TOTh4 treated groups were subject to analysis of 

variance, and if this was signjfikant ihe treated gr&ps were compared with 
the controis using the Leas1 Significanr IXferencc test. 

The controls and DEHP groups WMC compilred using a two-tailed pooled 
student t test wflh WelcIfs correction. h all cased a probability levd of 
P&OS was laken to indicate statistical sig;nificancc. 

Test Sub,jajects: Age at sfudy initiation: 48-51 days old for males and females 
Weiglrt al sfudy in&Zi0~: 137-1548 for male. 

Ill-132g far female. 
No, of unimahs per sat per dose: 5 Rats per sex per dose group 

Study Resign: Vshick Diet 
SateIlire groups and reuses #lrq were trdded: None 
Chical o&s8nWims pmfomfed unit frequency: 
Body wt. was rectAed immediately prior 10 the firs1 exposure and again for esch 
animal 1,3,$, 10, 14, 17,21,24,27” days. 

Twice each day the animals were observed in their cages forvariations in behaviour 
or condition and ante weeklp a more dclailed cxamin-dlion WBS made at the Lime of 
a weighin& 
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Food intakes were measured over the period day-3 10 U and conlinuos intakes were 
measured al twice-weekly intervals unlil the day preceding aulopsy. The intakes of test 
article or reference compound for each animal were calculaLed Lwicc weekly using lhe 

arralysed dielary corrcenlrations of TOTM or DElW, rrnd the individual valued for 
bodyweight and food intake. 
Nemnrdogic p~W~??leRrs were evaluxled for each animal.On lhe day preceding ibe 
stati of the autOpsieS a sample of blood was cbllected from a caudal vein of each 
animal. 
Amqay : At the end of the 287” day treatment period the rats were deprived of fmd 
overnigh& with waIcr available, On lhe day of autopsy each animal was weighted and 
then killed. The blood was Used to provide serum for clinical chemistry. During the 
autopsy any abnCumftlitiesof the external condition and of lIx thoracic or abdominal 
viscera were noted. 
Orgas: The weight of the follnwing organs were recorded: adrenal glands, lungs, 
brain, ovaries, heart, spleen, kidneys, testes, liver, hyruid. 
Elecmn microscopy: Two thin slices of liver, one from the left lobe, the other from 
the median lobe, were fixed for anitlysis. (7’3~ remainder of the liver was used for 
biochemjcal analysis.) 

. Biachenric& artulysis @the I&R: Whole homogenateswere prepared and assayed 
for protein and cyanide-icxensitivepalmitoyl-CoA, 

RESULTS 

. NOAEL 184 rnaibw 

. LCMEL 650 m@kg bw 

RIMARKS FIELD FOR REJULTS. 

Body weight: No statistically significant diffcrencw of bodyweight between the eontral and ?Q’J’M 
or DIWP treated groups of either sex. There was a trend for the male rats from all the: 
TCITM treated groups to be lighter than the cunaols. In the females, this trcrrd was only 

evident in the 2.0% TDTh4 group. 
Fuod/w&er cuns~$dult:Female rats fed 2.0% TCYWl consumed significantly less diet than the 

controls during first seven days of trcahnent aher which their intakes ‘mcreascd but 

remained lower than those of the controll;. In the males there were no statistically 
significan! di.fferenceSbeWccn the control and TOTM fed groups during the treatment 
period. 

J!J,,emaro@~ : In bath sexes hsemoglobin coixentratian of the rals given diet Cdnlaining 0.67 or 2.0% 
TOTM were statistically significantly lower than the cantrol. Tn tbe male4 there was a 
small lowering of erylhracytc cuunt in all groups give ‘I’OTM but this WBS not 
reproduced in the females. 
Both sexes giuen the two higher dietary concentrations of TOI’M had highedeucacyte 
daunts than the contnA, but tie differenceS were slatistically significant onljn the 
males, These male groups also had lower proportions of the lcucocytts amsinophils 
and mcmocytes. 
Sjgnjficandy lower values for baemotocrit and mean cell volume were limited td 
females given the IWO lower dose kv& of TOTM. 

urpw2 weighrs : In both sexes the liver weights, and liver weights relative to bodyweight, were 



DRAFT ENWMIEXCH(99)lz 

c 

irlcreascd in the TOTM and DEHP treatedanimals compared to the controls. These 
differences were small and not statistically significant in the 0.2% TOTM group. 
l71-z increase seen in the rats given2.056 TOTM was less lhan that in tbose given 
DEXP. In the males kd TOTM the higher vaJue~ for brain weights relative 10 body 
weight, in the absence of any significant differences in the reaxded weight probably 
reflect Ihe lower bodyeighla in the groups concemerl. In the females there were 
statistically signifiwnl higher lung we&tits in the rats fed O-2 or 0.67% TOTM \\*bcn 
competed 10 Lhe controls. In the case of the TCYI’M treakxlanimals lhis difference 
was not dose r&ted and not statistically significant when expressed relative ho 
bodyweight. 

serunl analyses : Analysis of S.BUIII from the males and females showctf statir;tically significantly 
increased levels of albumin in the groups given 0.67 or 2.0% TOT&I. In the maks 
ticre were statistically significantly higher cholesterol levels in the 0.67 and 2.0% 
TOTM groups. 
Concenlrations of serum urea were statistically significantly increased in the male 
2.0% TOTM group to the control values. In the females there was also an blared 

” statistically significantly Jower value far lipid concentration in the 0.2% TOTh4 
WUP. 

Lkef 23iocltsnrW-y: Neither TOTM or DEHP treatment influenced M astatistically significant degree 
the axwa~aation of hepatic protein, After To’fM WatmeniPCoA activity was 
staristically sIgnifkandy higher than contr& la both sexes at the highest dose and in 
the males at the lower two do%!& In the groups given TYXM only the highest dose 
level males had statistically significant incretases of enzyme level. Both sexes given 
0.67 or 2.0% TCYTM had statisticAly significantly increased camitine 
acetyltransferase activity with little djffcrence between the two sexel. 

Hiscolugp : No abnormalities were detected in themajoriwof the animals. T3c only lesions 
occurring wilh any frequency were focal inlerstitia@nmmonitis and nephrocalcinasis 

in rhe females, The observstioti were not firmly dose related. Thqxxumonitis was 
of limited extent, often only a skgle focus. Two female rats fed 2.0% TCYIM shoWxl 
reductions in sytoplasmic basophilia in Jivcr although it uoas only marginal. 

.lSctran J~-OSCO~Y; In the bepatocyrcs frcnn the control rats theperoxisomes varied in size Rum 
small IO moderately large. They had uniformly electron dense contenls and some 
possessed a lattice core. They wereubiquitotiy distributed throughout the cytoplasm. 
Feeding diet containing 2% ‘#TM produced a slight increase in the numbers of 
pcroxisones. which varied be#veen cells. No difference was seen between the 
centrilobular and periportal areas. 

CONCLUSIONS 

The NOAEL for repeated dose toxicity is considtxcd 10 be 184 mgkg and the LOAEL is 
Considered 650 mglkg for Beth sexes. 

DATA QUAWTY 

c Rclinbiliks: Klimisch Code: kreliable without re$tric1lons, 1 
I Remarks field I’or Data Reliability: 

Well conducted study , carriert out by the British lndusrrial Bjola@al Research Associalions 
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Chemical Manuf’acturcrs A!kociation, Project NO, 3.0496. Repon No. 04%/I/85 

CMA RRfcrc~. TM-Xl-BT-BIB 

GENERAL REMARKS 
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REPEATED DOSE TOXClTY @) 

MBT SUBST,4PU‘CE 

, Xdcnlity: Tris(2-e~hyIhexyl)beTlzene-~,2,4-lricarboxylate 
, Remarks: Source: Daihachi Kagaku Kogyo Co., Ltd. Lot. No. N-60601 

Purity: s%.@% Kept at room tenlperature in a dark place until 11s~. 
METHOD 
b Mel hod: Guidelines bbr 28-day Repeated Dose Toxicity Testing of Chemicals 

OP4 
L Test type: Repeat Dose Toxicity 
1 GLP: Yes 
, Year: 1996 
I SpCdCS: Rat 
I Strairt: . clj :CD(SD) 
1 Route of administration Ora1 
b Dose&onctntraticm levels: O(~~ehicIc) 100,300 and 1,000 mg,k@day 
1 Vehicle: Corn oil 
L sex: Male & Female 
I Exposure period: 28 days 
1 Frqutncy oftrerlment; Once daily 
I Control group slrd treatmenl:Vchiclt (corn oil) 
I Post cxposurc observation period:2 weeks for 0 and 1,000 mglkgiday dose, 
I Duration of test: Males and females; for28 days 
1 Statistica methods: Bartletb tesl, Dunfietl’S Nil or KruSlcal-!VaUis test dependingon whether 

or not the data were nonbrnogeneous or homogeneous. 
Fisher ‘s WX for the pathological result.Jonckheerc’s test for the ’ 
cwrclation of dosage 

RE3UmS FIEZD FOR TEST COSDITJONS 

Test Subj,jects: Age at mdj i&i&m 6 wxks old for males and females 
~eiglit at study iniriatiort; 1309151g for male. 

110421g bor fade. 
ML ~f~nimds per sex per dose: 5 Rats per $tx per dose group 

Study Design: V&i& Corn oil 
Sdtellihz groups and retmms ifi ey were ad&d: None 
Clinical observations performed rind freqrrency 
Bady wt. was recorded immedialel y prior to the first exposure and again for each 
animal every week 
Hematologic parameters ~‘ere evaluated for each animal. Bloadi~mplcs C-w ihe 
hematnlogic determinaIions were taken fronabdominal a&y in raIs aAer 16 hs fast. 
Clinical chemistry analyses were performed on serum samples from each animal. 
Urinalyses were performed for each rat. Urine samples were callccted from each ml 
on the day prior to scheduled lerminalion. 
Orpzns emxmined~ necmpsy: ,, 
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Organ wei_eht: brain+ liver, kidney, splW&a~remil, spenuary (male) and ovary 
(females) for ench animal. 
Micruscopic: hearr, liver, kidneys,spleen, aJ~enaland hone marrow from rats in the 
control and high-exposure groups and kidney from nll dosage male. 

KSULTS 

Male: >l,OOCJ mp/kg/day 
Female: ~1,000 mgcI@day 

<EMARKS FELD FOR RESULTS. 

Rot& weighr: The mean body weight of trezdkneni groups of rak for males and fern&not 
SignificanQy differenl from controls al any time during the course of the study. 

Fuod/wu@r co~r~npfi~n;No significanQ different from controls at any time during dosing and 
re&veringperiod for both sexes. 

Clinl-co/ signs : NO unusual clinical observations dting the study. 
Lwizlt?s: No dose-rtlaxxl changt in general clinical signs. 
Females: No dose-related change in general clinical signs. 

HU&QiO~ : 
. nt the end of timing 

M&s andf&~les: No dose-related significant changes inhemat&qy. 
In the blood clotting lest, prothrombin times for males were slightly extended, bu1 
they were considered within the physiaiogical Change. For females, no significant 
changes in all test. 

e&r recovering period 
MO Ies: In hematology, hemoglobin amounts for males at lO#Omg!kg dosing were slightly 

increased, but they were considered withbt the physiological change. In Ihe Mood 
clortiing test, no significant change in all tests, 

Fcnta.ks: No significant change in all tests. 
3ic?clhwn : t 

a4 the &ad Ofdusha~ ‘: 
llc?idcs: - -NO dose-related significant adverse treatment-related effect in clinical &en&try. 
F4XN&?S; Al-300, and 1,000 mg/kg dosing, chlctrine contents were low+ 
ltftcr recovering period 
M&S: At 1,000 mg/kg dosing, potassium cbntents were slightly high, 
Females: At 1,OOCl mg,kg dosing, GOT were slightly high. 

But both changes were considered to be no meaning, bccausc at the end of treatment these +nngcs 
wxe nat rccqniscd 

Uti?ldysis : 
at the end of dushg 
Mnk and Female: At 1,000 mg/kg dosing, some of rats (both Sexes), amounts of urinary increased, 

bul be mean urinary sprciLicgravity valuts in the 1,000 mg/‘kg dosing grrxp 
was not significant change from conttal group. 

qmr recovering perbd: 



Organ weight changes: 
at fire end oj-daing 
MIA?: No dose-related change in all testedorgans. 
.Femde ; Relative liver weight were slightly increased at 100 m@cg dosing, but no 

dose-related change. Otier organs, no significant change. 
u$9r recovering pthd: 
.iMakS: At 1,000 mg/kg dosing, relative kidneyweight were slightly low, 
Femde: At l,OClO m&kg dosing, absolute and relalive adrenal weigh1 wetglighlly 

high. 
But bolh changes were consideredno relaled tc) dosing and recovering of this chemjcal. 

Gums pafhiugy and Aisfupdllogp: 
ot the end uJ dmirzg: 
M&S: Coloured palch/mne of lungs were observed 1 of 100 mgr’kg, 2 of 300 mg,kg 

and 3 animals of 1,QOO mgjkg dosing group. Also hypmtmphy of the k&hey, 
hypcrrophy of parathyroid, and etc. were observed. 

Amounts of eosinophilic body in the kidney were slightly increased in dosing 
group. But all these changes were considered nr, related the dosing and 
recovering of thisc&emjcaI, because the degree and rate of changes were same 
of all the group included $ontroI. 

FmJIzkec Red patch&one of thymus dilated lumen of Ihe W?ru$ and etc. WXG observed. 
But all these changes were considered no relarexl the dosing and recovering of 
tfiis chemical, because the degree and rate of changes were same of all the 
group included cuntro1. 

i@er rscuvering periudt 
M&s and Fan&s: No dose-related significant change in all tests. 

CONCLUSIONS 

No test substance related changes were noted in terms of clinical signs, body weight, food 
consumption, andhematology, blood chernicalcxamin;ttioq urinal@s, and pathological 
findings. 
The NOEL for repeated dose toxicity is cx&derCd 10 be 1,000 mg/kg/day for both sexes, 

. Reliohilitics: Klimisch Cade: l=reZiable without resuiclions. 
1 I&mark3 ISeM Par Dala Rellabilily: 

Well conducted study , carried oul by the Biosafeiy Research Center, Fmd, Drugs and Pesticides 
(An-pyo Center), Japan 

REFJ%RENCES 
Toxicity ‘li&ng Reports of Environmental Chemicals,vol.4{1996) 
Ministry of Health AC W4fare, Japan 
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TOXICITY TO REPRODUCTION 

ilWI’ SUBSTANCE 

I Identity: 
P Remarks: 

ME’lHOD 

T&(2-elhylhexyl)benzene-1,2,4-tricarboxylale 
Source: Daihachi Kagaku Kogyo C&, Ltd. I.,& No. N-80301 
Purity: >99.0% Kept at room temperature in a datk place unlil use. 

. Mtthud: OECD Preliminary reproductive toxiciry saeening lest 

. 

. 

. 

l 

. 

. 

. 

1 

+ 

l 

. 

Test lype: Preliminary reproduction toxkiry screening test. 
GLP: YeS 
Y&W: 1998 
SpCxies: 
Strain: f&R (SD) 

Route of admin5stmtian: Oral (by gavage) 
Dosc&onctxkation levels: O(vebicie] 100,30(3,~,000 mg/kg/day 
Vehicle: Corn 08 
!kX: . Malt & Female 
Administration ptried: Male; fcrr 46 days from 2 weeks prim to mnting 

Female; from 2 we&s prior to mating to day 3of lactation 
Frequency of treatment: Once daily. 
Control group and treatmentSchicle (am oil) 
Post cxpowre observation perictd:None. 
T&dual kill Male: day 47 

Femalc; day 4 bf lactation 
Statistical methods: ’ Chi square tax for 1 grade positive data and Fisher’s Lest for another- 

i%nlert’s test or Kruskal-Wallis’ test fur 2 or more grade positive data. 
And used Dunnett’s test or Maon-Whitncfs C-test for examination 

R&MARKS &LR FOR TEST CONDITJONS 

Test Subjsch: Age artsrudy irriti&bn: 10 week old for both sexes. 
We@! nL srUt@ iniliGai0n; 373-435 g for males, 217-257 g for fernales 
No. of unimds ptr sexpsr doss: 12 per sex per dose group 

Study Design: 

s 

‘Fbc animals were sacrIficcd cm the day 4 of lactation for fcmalcs. Males and 
females with nomated were killed1 day after the mating period. Females with no 
dclivety killed 2@ day of gestation period. 
Vehicle: Corn oil 
Sace#le groups nnd re~o11s th& were arlded: None 
Mating pruce&res: Male/female per cage; l/l, length of cohabitatiunpilh in Ihe 
limit of 14 days until proof of pregnancy (forrwion sperm detection in vagina) 
was observed. 



Foetus: General appearance once a day after birth 
Orgum examined at mecrops~: 
Parent: Males and females: Grosspalhlofl of all organs were tested. 

Males: Organ weight: Tesris and epididynis of a11 animals. 
Female: Organ weight: Ovary of all animals. 

Cbunl: Implantation sites and cqusluteum of ovary of a]] 
animals. . 

Microsoopic: Males: Testis and epididq’mis, Count ofserlali sells, spermatmyles, 

round spemtaticls and elongatespermakls in seminiferous 
tubules of Sanimals of all dosing groups,(Stage I-V& V& 

VIII, IX-XI, Xu-XIV of spermatozoon formative cyck.) 
Females: Qvary 

Pup : Gross patblagy of all organs were tested. Dead pups and abncmnal organs 

Body weight.Ma.ks: Prior to the first dosing and 2,5, 7,10,14 day. After that 
once a week, Ibe daysacrificed. Females: Prior to the first dosing and 2,5,3,10, 

14 day. During gestation perbd, 0,1,3,5,7,10,17 and 20 day. During laclari~n 
period, 0,1, and 4. During cohabitationpaiod, the same day wiih m&Pups: 
DayOazld4 
Foomatcr consumption.The same day when body wt. &termineQexcept 
lactaticm period and the day sacrificed for males, also, 0 day of gmialion aird 
lactation fdr female. 
No. of pairs with &cessful copulation, copulatiOn in&% (Noof pairs with 
Successful crJpulstio&%. ~1 pairs mated) x 100, dur-&ri of mating No. of 
pregnant females, fertility index = Q&of pregnant animals/No.of pairs with 
suassful copulation) x 100, No. of cmpura lutes, No. of implantaticm sites, 
implantation index (h50. of Implantation sitesNo. of corpora lut@k) x 100, No. of 
pups born, delivery index (No.af pups bam/Na. of implantation sates)x 100, No. 
of love pups born, live binh index [No+of love pups hoWNo. of’ pups born} x 
100, sex ratio of pups, No. of dead pups born, gestation length,gestation index 
(NO. of females with live pops deIivcred/ Noof pregnant females) x 100,’ 
nursing index (N&of females nursing live pups!No.cri finales witi noma 
d&very) x 100, No. of live pups on day 4, viabl%Iy index (No-of live pups on 
day ~/NO. of live pups born} x 100, 

RESULTS 

Repeat dose loxkity: NOEL 100 mg/lcg/day for males 
1,000 mg/kglday far female 

Reproductive snd devclapmental laxicity: NOELXIO mglkglday for males 
1,000 mglkg/day for female 
1,000 m@cgiday for offspring 

REMARKS FIELD FOR RESULTS. 

MWz.!~andd~y ofdeath :None. 
So& weigh : No statistical significant difference from co~Wok. _ 
Fuod~wnter consrmpdon: Yin statistical si&;nifimnt difference iroln controls, 
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No statistical significant difference from 120ntrols. 
P&s data : Body weight rnld weight gain of 300 m@g dosing group for bolh sexes 

were slightly low. But all pups of lC10 and 10110 mg/kg dosing group WeTe not 
statistical significant difference from contiols. 
At the other tesLs, no statistjcal sjgnjficant difftience from cont~~]s, 

Gross/y visible abnarmalities, exfemaI, sojl tissue and skeletal abnormaIitiex : 
For maks: 

S;liphdy decrease of spermatocytes and spermatids: 2 animals of 300 mg/kg dosing group. 
11 of 1000 mgkg dosing group. 

Moderate decrease ofspermatocytes andspermatids: 1 of 1000 mgAq/dosing group. 
AC this animal, a few multiaucleale giant cell were appeared and slighilyvacunlization oi 

senoli sells wereobsefled Also, at the epididymis, moderate amount of cell debris 
moderate decrease ofspermatids and slightlygranuloma of spermstic were observed. 
Fm the cnnttol group, atrophy of seminiferous tubulewere observed 2 animals. At these 

animals~ slightly amount of cell debris were obxwzdone of these animals, slight decrease 
of spermatids was also observed. 

Number of cells in seminiferous tubules: 
Group l(Stage I-VI) : Law value of spennatids at 300 mgflrg dosing group. 

Low values of spcrmalocytes andspermatids at 1000 mglkg dosing’group. 
Group 2(Stqt: VII-VIII);Low values of round spermatids and ratio of sertali cells at 1000 mg/kg. 
Group ?(stage WXI) LOW values of elongatespcrmatids and ratio of scnoli cells at 1000 q/kg. 
Group 4(stage XII-XIV) :Low values afspwmntacytes, dongatespermatids, and ratio r~fsertdi 

cells at 1000 mg(kg dosing group. 
For females: 
Cyst of corpus luteurn of ovary was observed 2 animals of 300 mg/kg dosing group. 

No abnormal ovary observed at the female of 100 mg/kg dosing wilhout successful copulation, females 
of control and 100 m&kg dosing without pregnant. 

Histopatholopi~L finding in raij 

rttms 
No. of made mimsls ckathhed 
Organ: Fhding;s 

Grade 
Teslis: 
Dccrcaac, spcrmatocytr and spermatid TOld 

+ 
++ 

M~ltinuck~r giant cdl, seminiferous tubule + 
Vncuoloz~tion, !!krtoli cdl + 

Atrophy, semidferour tubule + 
Epididpb: 
Cell debris, lumen TOt;ll 

+ 

Decrease, 5pernt 

Granulama, spmnatic 

T:il 
+ 

++ 
+ 

0 
12 

0 
0 
0 
0 
0 
2 

2 
2 
Cl 
1 
1 
0 
0 

2 
2 
cl 
0 
0 
0 

0 
0 
0 
cl 
0 
0 
0 

12** 
11 

1 
1 
1 
0 

1 
0 
1 
1 
0 
1 
1 



NQ. of female sninlals examlntd 12 12 12 12 
Ovary: 

Cy5t, corpus hrtcum <+a 0 0 2 0 
Values are no, d animals with finding. 
Grade: +=sligBI, ++=modenle cbaqe and <+~=d~tec.lcrl 
Significantly different from 0 mghg group: + *:p $0,01. 

Number of cells jn senrhlfcrows tubules ofmalc rois. 
dost (nq.kg) 

IttrUS 0 ml 300 1,000 
No. of animals cxanhed 5 5 5 5 
Group I (Stage I-VI) 

Na. of Sertolll cells 20.11213.18) 19.08(1.49) 16.52{1,45) 18.08(1.4S) 
Spcrmatogania 
NQ. 16.Bcy5.65) 20.52(258) 18,48@173 15.76(2,61) 
raua l i tW(0.29) 1.08@19) l.Ol(0.21) o.sr(o.11) 

Spermatrrcyles 
NO* 50xq7.44 ) Sl.80(4.84) 42.64(2.63) 40.84(5.63)* 
ratio 2.53(0.13) 2-72(0.26) 2.37(0.24> 2.25pl.16) 

Round sperm&ids 
NQ+ 138.36(17.20) 128.OOf3.89) 117.68(5.29jL 112.60(3.13)*” 
ratic, 6.91{0.35) 6.7yU.84) 6,39(0.70) . 6.26(0.48) 

Elongatt spcrmatidr 
No. 13O.QO(21.71) 132.32(11.17) 103.28(l234}* 95.36(8.44)** 
ram 6.53(1.15) 6*98{0.88) 5.62(0.90) 530(0.69) 

Gkwap 2 {stage VII-WI11 
No. of Scrloli ccllls 16.9q2.63) 17.04@.17) 16.6q2.73) ‘I 6.52(223} 
Spcrmatognnia 
No. 2.9ql.M) 2.40(0.93) 2.64@.68) 2.60(1.10) 
ra Go OMpl9) 0.14@05) 0.12@.03) 0.16(0.06) 

SpermatbEylcs 
k No. 91.68(10.37 ) PMiq6.55) 84.44(6.99) 8232(6.70) 

mtio 5.45 [O.Sfi} S.60(051) 5.16(0.79} 5.Oqwi4) 
Round apermatids 

No. 142.08(13.39) 131.6q13.72) 123.96(&23) 118.76(&28}’ 
rat10 8.45(0.62) 7.75(0.39) 7.66(3.66) 7,25(0.62)+ 

Elongate spcrmatids 
NO. 129.24(17.37) l2832(16.$8) 114.72(9.80) m5.cql3~47) 

ratio 7.78(154) 756(0.72) x09(1,62) 6.46(1 .cq 

GrqJ 3 (Slagc VII-vncr) 
No,ofSertoli ctlls 
SgtrmaCcagonia 

NO. 

rail0 
Sptrms10cytcr 
No. 
ado 

Elongate sprrmalids 
NO. 
rdo 

19,23If.92) 2o.sz(r.s5) l9.2q1.58) 19.32(218) 

4.52(1.32) 4.2O(lSCJ) 4.92(1.63) 3.32(1Jl2) 
0.23(0.05) O.Zl(O.O8) Oq26(cl.11) 0.18(0.05) 

102.52(10.83 ) 99.cq8.42) 97.56(4.50) 89.03(9.00) 
534(cLJ6)} 4.85(O.S0) 5 JO(O.36) 4,62(0.32) 

145.24{11.01) 130.64(9.90)) 131.68[19.71) 119.24(15.90* 
7.56(0.61) 6.37(0.23) 6.88(1.04) 6.21(0.83)* 
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. 
No, olS&loii cells !9.16(2.SI) X.92(1 23) 18.6ql.7?) 16.72(0.92) 
Spernlalogonia 
No. 4 .OJ(O.&?) X72(0.72) 3.63(0.58) 3.64(0.71) 
ratio 0.21(0.05) 0.18(0.03) o.2a(o.o2) K!2(0.05) 

Spcrmatocytrs 
Nn. 109.80(13.15 ) U.U6(9.22) 99.44(4.54) 38x(4.33)*’ 
mlio 5.76 (0.29) 52qO.12) 5.36(0.34) 5.32(0/l(5) 

Elongalc spa-matids 
No. lj9.76C15.91) lSCL26(fS,99) 137.U8(17.70) lQZ~l6(1&33y* 
ralia S.39(0.63) 7.19Q3.71) 7.35(Q.62.) 6.33(1.x)** 

Values are expressed as Mcan(S.D.) 
Significantly different from 0 mg‘kg group; * p 5 0.05, ** p $0.01 
a): (No, ofspwm;rlagenic cells~m, af serrali cellr iu a semiuiferous tubuic) 

13.6(2.1) lJ.ly2.9) 11,5(2.9) 
99.q2.3) 9!5.6(11.S) 9fq6.7) 

7.13(0.52) 6.69(0.~5)~ 6.87fcm) 
11.09(0.93} lO,xq,O<98>* 10.60(1,47) 
2.96(0.53) 3s4(0.77)* 3.73(0.80~ 
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i. 

Female Day 0 6.93(0.83) 
Day 4 11.08(1.71) 
Day O-4, gain(g) 4.16(1.00) 
Body weight gain(%) 59.63(10.42) 

Values are expressed as Mean (S-D.) 

6.63(0.64) 6.33(0.58) 6.58(0.62) 
10.28(1.01) 9.84(1.01)* 10.03(1.46) 
3.65(0.56) 3.14(0.79)+ 3.46(0.96) 
55.24Q3.07) 49.95(13.09) 52.17(11.10) 

Signifkautly difference from 0 mglkg group ; p s 0.05 
a): (No. of implanlation~sites/no. of corpora lutea) x 100 
b): (No. of pups born/no. of implantation sites) x 100 
c): (No. of live pups born/no. of pups born) x 100 
d): (No. of females with live pups delivered/ no. of pregnant rcmales) x 100 
e): (No. of females nursing live pups/no. of females with normal delivery) x 100 
f): ( No. of live pups on day 4/ no. of live pups born) x 100 
g): ( Body weight gain/body weight on day 0) x 100 

ZONCLUSIONS 

Repeat dose toxicity 
Histopathological examination of the testes, demonstrated decrease ofpermatocytes andspermatids in 

males of the 300 and 1000 mgAcg group. No effects of this chemical on general appearance, body 
weight, food consumption, autopsy findings, weights of the reproductive organs of both sexes, or 
histopathlogical features of the ovary were detected. 
The NOELs are considered to be 100 mg/kg/day for males, and 1,000 mg/kg/day for females. 

Reproductive and developmental toxicity 
Except for the effects in males observed onhistopathological examination, no influence of this chemic 

was detected regarding reproductive ability, organ weight ohiatopathological feature of the ovary, 
delivery or matemalbehaviour of dams. No effects of this chemical were detected okability, general 
appearance, body weights or autopsy findings for offspring. 
The NOELs are considered to be 100 mg/kg/day for males, 1,000 mg&/day for females, and 1,000 

mg/kg/day for offspring. 

DATA CjUALITV 

. Reliabiities: Khmisch Code: l=reliable without restrictions. 
. Remarks field for Data Reliability: 

Well conducted study , carried out by the Safety Research Institute for Chemical Compounds 
Co., Ltd.(Japan) 

REFERENCES 

Toxicity Testing Reports of Environmental Chemicals,vol.6(1998) 

Ministry of Health & Welfare, Japan 
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GENETIC TOXICITY IN VITRO (BACTERIAL TEST) 

‘EST SUBSTANCE 

Identity: 
Remarks: 

4ETHOD 

Method: 

Test type: 
GLP: 
YC!lUY 
Species/Strain: 

Positive controls: 

S9: -* 
Statistical methods 

Tris(2-ethylhexyl)benzene-1,2,Ctricarboxylate 
Source: Daihachi Kagaku Kogyo Co., Ltd. Lot. No. N-60601 
Purity: >99.0% Kept at room temperature in a dark place until use. 

Guideline for ScreeningMutagenicity Testing of Chemicals(Japan) and 
OECD TG 471 and 472 
Reverse mutation assay 
YeS 
1996 
Salmonella typhbnurium TAlOO, TA1535, TA98, TA1537 
Escherichia coli WP2 uvrA 
-S9 mix, 2-(2-Furyl)-3-(5-nitro-2~ryl)acry~amide (TAlOO, G2, TA98) 
Sodium azide (TA1535) 
PAminoacfidine Q’A 1537) 

tS9 mix, ZOAminoanthracene (five strains) 
Rat liver, induced withphenobarbital and S&benzoflavone 
No statistical analysis was done. 

. 

~MARKS FIELD FOR TEST CONDITIONS 

b Study Design: 
Concentrution: -S9: 0,313,625,1,250,2,500,5,000 ug/plate (five strains) 

+S9: 0,313,625,1,250,2,500,5,000 ug/plate (five strains) 
Number of replicates 2 
PlktesltW. 3 
Procedure: Plate incorporation method 
Solvent: Acetone 
Positive controlr: 

-S9 mix, 2-(2-Furyl)-3-(5-nitro-2&ryl)acrylamide (TAlOO, WP2, TA98) 
Sodium azide (TA1535) 
9-Aminoacridine (TA 1537) 

+S9 mix, 20Aminoanthracene (five strains) 

RESULTS 

. Cytotoxic concentralion: 

Toxicity was not observed up to 5000 ug/pIate in five strains with and without metabolic 
activation (S9 mix). 
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. Gene toxic cltixtsr 
3 - 

Wilh metabolic activation: [+ ] [ ] [ x ] 
Withou! mcol3olic a&atinn: I: ] 1 I [xl 

REMARKS FIELD FOR RESULTS. 

CONCLl.JSIONS 

Bscuxial gene inularion is negative wilh and wjthaul metabolic actjvuion. 

DATA QUALITY 

* Reliabilities: Valid wirhoutrestriction. 

Remarks field hr Data RcliabUily. 

Well conduct& study, carried out byl-latano Rcscardb Institute, Food and Drug Safq Ccntcr 
{Hadano, Japan). 

REFERENCES 

Toxiciq Tesdng Reports of Environznental Cbrmkals,vol.4(19%~ 

Ministry of Health & Welfare, Japan 
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GENETIC TOXKITY 1N VITRO (NON-BACTERTAL IN VlTRO TEST) 

I 
r’lXI- SUBSTANCE 

I Idenlity: 
I Remnrks: 

METHOD 

Tris(Z-ethythexyl)benzefie-1,2,4-uicatboxylale 
Source: Daihachi Kagaku Kogyo Co., Ud. tOI, No,, hT-fIO501 
furity: >99,0% Kept 81 room temperature in a dark place ut-1ii1 USE 

. Method: Guideline for Screening Toxicity Testing ofCMnicals (Japan) 
L Test type: ChromosomaI aberration test 
I GLP: Yes 
L Year: 1996 
I Species/Strdn: tZXLAU cell 
. Metabolic activation: with and without $9 from rat liver, induced witbphennbarbital and 

5,6-benu;rflavone, 
. Statistical methods Fisher’s exact analysis 

EUEMARKS FIELT) FUR TEST CONDITIdNS 

. Study Design: 
Fix cbntjnuaus treatmenl, cells were treated for 24 or 48 hrs without S9. 
For short-term treatmcslt, cells were treated for 6 hrs with and without S! 
and cultivated with fresh media for 18 hrs. 

Cu~c45ntmticm: -559 (continuous treat.nIexlt): 0,1.3,2.S, 5.0 mg/rnL 
49 (short-term treatment): 0,1.3,2.5,5.0 mg/mL 
+S9 (short-term treatment): 0, 1.3,2.5,5.0 rng/mL 

P&zmJrdz 2 
Sulvmt: Acetone 

IWWLTS 

Posifive catirufs: Mitomycin C for canli.xYUoUS WMm2nt 

* Cyclophasphamide far sfiort-term treatment 

I Cyto toxic roncenir8tion: 

Toxicjv was not observed up to5.0 mglrnl in continuous and short-lerm treatment with or 
without S9 mix. 

. Gcnotoxic elTec¶s: 
Clastogenicity polyploidy 

With metabolic acdvation: ICI I?1 ri1 [+I I?1 Exl 
Wilhoul metabolic activation: [ ] [ 1 1 x ] C ] I ] 1 x I 

lZJB%ARK$ FIELD FOR RESULTS. 
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DFL4F-I’ ENVIJM,‘EXH(99)13 

GENETIC TOXXITY 1N VITRO (NON-BACTERTAL IN VlTnO TEST) 

EST SUBSTANCE 

Idenlity: 
/ Remarks: 

r/lETHOD 

Tris(Z-eihy~hexyl)benzefie-l,2,4-vicarboxylale 
Source: Daihachi Kagaku Kogycr Co., Lid. Lol. Na N-60601 
Purity: >99.0% Kept 81 room iemperature in a dark place until use 

, Method: Guideline for Screening Toxiciry T&zing ofChemicals (Japan) 
b Test type: Chr~mosomaI aberration test 
1 GLP; YeS 
B Year: 19% 
I SpeciedStrrsim: tCIXL/IU cell 

I Metabolic activation: with and without $9 from rat liver, induced witbphenrsbarbital rind 
$,&benzoflavone. 

. Statistical; methods Fisher’s &tact analysis 

REMARKS FIELD FOR TEST CCMTldNS 
. 
I Study Dcsign: 

For cbntjnuaw uearmenl, cells were treated for 24 or 48 hrs without S9. 
For short-term treatmat, cells were treated for 6 hrs with and without S! 
and cultivated with fresh media for 18 hrs. 

Cunccntmcitm: 49 (Continuous treatln~t): 0,1.3,2.5,5.0 mg(mL 
49 (short-term treatment): 0.13,2.5,5.0 m@mL 
tS9 (short-term treatment): 0,1.3,2.5,5.0 mg/niL 

P&uemstz 2 
Sdvent: Acetone 
Pdiw cantrols: Mitomycin C for conlizluous treatment 

’ Cyclophaqhamide far short-term treaunent 

RBULTS 

* Cylo toxic concentr8 tion: 

Toxicity was not absented up to54 mg/ml in continuous and short-lem treatment with 01 
without S9 mix. 

. Genotoxlc ellkxw 
Clastogenicity polyploidy 

m 
With metabcdic activM.ic~~ [+I A L-xl [+I 1?1 1x1 
Witiout metabolic activation: [ I [ 1 I x ] I ] ;[ 1 1 X I 

REMARKS FIELD FOR RESUL-@. 
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Appendix I 
Pnramctcrs used in caluculation ol’dish-ibution by Mackay level III hgocity mtrdcl. 

Measured 

Measured 

in air 12 Estimated 

parf lift pq in water isa Estimated 

in sooil 288 Escimakd 

in sediment 864 Estimakd Temp. PC1 25 

Volume depth area organic lipid conten density xsidence 

@I b-4 i Tm’l =~n[--l 1-l km7 -epq 

air LOE+13 1.2 m 

bulk air particles 2.OE+O3 
I 
I 

total LOE+l3 IOCtO lE+lO’ I 

water 2.oE+10 1 1ooo m.io 

mlk water paniclcss l.tlE+Q(i 0.04 Pxo 

Fish 2.01E+cI5 0.05 : 1cKKl 

TOW ZOE+lO : 10 ,2E+Q9 

Air 3.2E+O8 1.2 

bulk soil Water 4.8Et 08 1000 

Solid &OE+O8 0.04 2400 

Total I&E+09 0.2 8E+09’ 

bulk Water 8.UE+07 , ’ 1000 

sediment ’ Solid 2,OE+O? Cl.06 2400 50000 
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DRAFI- ENWJM/EXCH(99)13 

air side ah-water M’T’C 5 soil air boundary layer MTC s , 
water side air water MTC 0.05 scdimcnt-water MTC E-04 

rain rate 

aerosol deposition 

soil air phase diffusion MTC 

sDi1 water phase diffusion MTC 

lL04 

6E-10 

0.02 

lE-05 

Sedimenl deposit ion 

sedimcntresuspension 

soil water runoff 

soil solid runoff 

5E-07 
I 

2&07 

SE-05 

lE-06 

emissjan rare ConC, 
P@l Ie/m”l 

Air 1,ooQ 1.3.EO7 

Water 0 l-6&OS 

Soil 0 2.!5.E03 

Sediment ’ 1.3.E02 

. 

amount pfXX3l1 Transformation rate [kg,&1 

eQ1 : PI Reaction advectian 

1.3.E+04 19.6 7.=+02 : 1.3.IW2 

3.10.E+03 4.7 7.6IMO 3.1.E*00 

4.4.E+04 66.2 LIE+02 

6.3.E+03 9.5 ~5.lE+m 1,2+E-01 

air 
water 

Ed 

sediment 

I toial amount I 6.7.E+04 1 

, 
Transformation Taut pqghl 

Reaction advection 

l*O.EtcU 1.8.E+00 

4.7.l%+02 1.9.E+02 

1.5.mo0 

3JBQ2 7.9.E+00 
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DRAFT ENV/JMEXCH{99)13 

scemria 3 

emissian ralr: , cmc. Anaunt ptrcent Transformahn rate fkg.&] 

CbYJd wm31 [kg1 PI 
1 

Reaction ’ adve.ctjon 

air 0 7.&E-13 7.O.E-02 0.0 4.1.l%u 7.0). E-04 

waler 0 5.2.E-08 LO.E+Ol 0.0 2S.E-02 l.O.E-02 

Sdl 1000 2.3-E-02 4.2.E+05 100.0 1 .O.E+03 

sediment 4.2.E~05 1 2.l.E-w 0.0 1.7,Euz 4.2.E-04 

.- 

emission rate cone Arnduni percent I’ransfcumation rate [kg/h) 

[WY [8tm’l IhI [%I Reaction advectian 

air 600 7.8.E-08 7.8.E+03 3.0 4.5.E+02 7.8.E+01 

water 300 3.0-E-04 6.0&+04 23.5 1.5 .E+G! fiC).E+Ul 

soi1 100 3.8E-03 6&E+-04 26.6 J.6.E+02 

sediment 24.E+Ol 1.2.E+05 4649 9.&E+Ol 2.4.E+UO 

tat al amount 2.6.E+05 
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IUCLID 

Data Set 
Existing Chemical : ID: 67989-23-5 
CAS No. : 67989-23-5 
EINECS Name : 1,2,4-Benzenetricarboxylic acid, decyl octyl ester 
EINECS No. : 268-007-3 
TSCA Name : 1,2,CBenzenetricarboxylic acid, decyl octyl ester 
Molecular Formula : Cl OH220.xC9H606.xC8H18O 

Producer Related Part 
Company 
Creation date 

- ExxonMobil Biomedical Sciences Inc. 
I 02.11.2000 

Substance Related Part 
Company 
Creation date 

: ExxonMobil Biomedical Sciences Inc. 
: 02.11.2000 

Memo 

Printing date 
Revision date 
Date of last Update 

: ACC Phthalate Esters Panel HPV Testing Group 

: 13.12.2001 
. . 
: 30.10.2001 

Number of Pages : 11 

Chapter (profile) : 
Reliability (profile) : 
Flags (profile) I . 

1 /ll 
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1. General Information Id 67989-23-5 

Date 13.12.2001 

1.0.1 OECD AND COMPANY INFORMATION 

Type 
Name 
Partner 
Date 
Street 
Town 
Country 
Phone 
Telefax 
Telex 
Cedex 
Remark 

. . 

. . 
. . 
: 
. . 
: 
. . 
. . 
: 
. . 
: 
. . 

Flag 
26.10,2001 

: 

lead organisation 
ACC Phthalate Esters Panel HPV Testing Group 
Dr. Marian Stanley 

1300 Wilson Blvd. 
22209 Arlington, VA 
United States 
(703) 741-5623 
(703) 741-6091 

The American Chemistry Council Phthalate Esters Panel sponsoring this 
test plan includes the following member companies: 

Eastman Chemical Company 
ExxonMobil Chemical Company 
Sunoco Chemicals 
Teknor Apex Company 
Critical study for SIDS endpoint 

Comment 

Remark 

This chemical is part of the Trimellitate category. The category includes 
the following four CAS numbers: 3319-31-l. 27251-75-8,53894-23-8 and 
67989-23-5. 
DESCRIPTION OF THE TRIMELLITATES CATEGORY 

The trimellitates comprise a family of chemicals synthesized by esterifying 
trimellitic anhydride with alcohols with average carbon numbers ranging 
from approximately C7-ClO, in the presence of an acid catalyst. The * 
category includes the four trimellitates: 3319-31-1 (TOTM), 27251-75-8 
(TIOTM), 
53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimellitates in this 
category are all 1,2,4-benzenetricarboxylic acids with side chain ester 
groups ranging from C8 to Cl 0. The structural formula for trimellitates 
varies somewhat depending on the isomeric composition of the alcohols 
used in their manufacture. The specific alcohols used are 2-ethylhexanol 
(TOTM), iso-octyl alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a 
mixture of linear and branched decyl (40%) and octyl (60%) alcohols 
(DOTM). 

Trimellitates are colorless to slightly yellow liquids with high boiling points 
(s 25OoC) and low vapor pressures; properties which contribute to their 
high physical stability. They are readily soluble in most organic solvents 
and miscible with alcohol, ether and most oils, but essentially insoluble in 
water. Because of the similarity in structure as well as physicochemical 

2/11 



1. General Information Id 67989-23-5 

Date 13.12.2001 

Flag 
09.10.2001 

1.7 . . USE PATTERN 

Type 
Category 
Remark 

Flag 
13.12.2001 

properties, the trimellitates were grouped into a single category containing 
four substances with carboxylic side chain ester groups ranging from C8- 
ClO. 
Critical study for SIDS endpoint 

‘. 

industrial 
Polymers industry 
Trimellitates are used predominantly as plasticizers for production of 
flexible PVC. Because of their relatively high molecular weight (>500 
g/mole) and bulky structure, they have lower volatility and greater 
resistance to migration than the corresponding phthalate ester plasticizers. 
They are predominantly used in the manufacture of high temperature PVC 
cables (Wilson, 1996). Since these chemicals are produced in closed 
systems, there is essentially no occupational exposure to these 
substances except at the flexible PVC production facility. Usually, these 
substances have been already blended to the compound as plasticizer, so 
it is not expected that downstream users or consumers are directly 
exposed to trimellitates. 
Critical study for SIDS endpoint 

(3) 

3111 , 
-. .-.--~._.---. 



2. Physico-Chemical Data Id 67989-23-5 

Date 13.12.2001 

2.1 MELTING POINT 

Value : 234 ‘C 
Decomposition : no at 0 C 
Sublimatipn : no 
Method : other 
Year : 2000 
GLP . . 
Test substance : 
Method : Melting point calculation by MPBPWIN ver. 1.40 using calculation methods 

of Joback and Gold and Ogle. 
Remark : EPIWIN is used and advocated by the US EPA for chemical property 

estimation 
Melting point calculation seems to give erroneously high results for the 
thhis class of chemicals. 

Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliability : (3) invalid 
10.10.2001 (2) 

,&$ ; j;~~,~~l,J,,JG ,,Ql,NT’ ;,< “, ;:$; ;; : ?i:,f;“$ i,:;$;;,‘; :z 5 ;; ;;i: ; : ,. f ; ;:‘i;;; : ,,,.i:,:~:~~,~~~~i~~;~~~~~~~~! ;i; ;, $, : : I;, : ,, $ y..:: .::,:I 

Value : 585 “C at 1013hPa 
Decomposition : no 
Method : other 
Year : 2000 
GLP : 
Test substance : 
Method : Boiling point calculation by MPBPWIN ver. 1.40 using calculation methods 

of Stein and Brown. 
Remark : EPIWIN is used and advocated by the US EPA for chemical property 

estimation 
Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliability : (2) valid with restrictions 
10.10.2001 (2) 

.‘~;~~:::.i.:I,YApoUR.pRESS~~~:.’:’:i~’,li;’.ii.~~~::;i;‘ifci~ ;;; %;,:,.S: ,,;~~~~~~~,~~~~~~~~~~~~~~~~~~~~.~:’::.:l:;ii:~~ . . . .:i-I:,,j:j.5~~jl~.~~~ ~, ,.: .: j li .‘? .:..:/ 

Value : .OOOOOOOOOOO 14 h Pa at 25” C 
Decomposition : no 
Method other (calculated) 
Year : 2000 
GLP . . 
Test substance . . 
Decomposition : no 
Method : Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation 

method of Grain. 
Remark : EPIWIN is used and advocated by the US EPA for chemical property 

estimation 
Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliability : (2) valid with restrictions 
15.10.2001 (2) 

4111 



2. Physico-Chemical Data Id 67989-23-5 

Date 13.12.2001 

2.5 PARTITION COEFFICIENT 

Log pow 
Method 
Year 
GLP 
Test substance 
Method 

Remark : 

Source 
Reliability 
20.12.2000 

. . 

: 
. . 

12.79 at 25” C 
other (calculated) 
2000 

Partition coefficient by LOGKOWWIN ver. 1.65 using an atom/fragment 
calculation method of Meylan and Howard. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

(2) 

Value 
Qualitative 
Pka 
PH 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
10.10.2001 

: 
: 
. . 
: 
. . 
. . 
. . 
: 
. . 

. . 

Water solubility calculated using WSKOWWIN ver 1.36 based on Kow 
correlation method of Meylan and Howard 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

. . 
. . 

2.78 other: rig/l at 25 ’ C 

at25”C 
at and O C 

other 
2000 

(2) 

5111 
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3. Environmental Fate and Pathways id 67989-23-5 

Date 13.12.2001 

3.1.1 PHOTODEGRADATION 

Type 
Light source 
Light spect. 
Ret. intensity 
Cont. of subst. 
Indirect photoiysts 
Sensitizer 
Cont. of sens. 
Rate constant 
Degradation 
Deg. Product 
Method 
Year 
GLP 
lest substance 
Method 

Remark 

Source 
Reliability 
10.10.2001 

: 
. . 
. . 
. . 
. . 
: 
: 
. . 
. . 
. . 

.  

I  

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

air 
Sun light 

nm 
1 based on Intensity of Sunlight 
at 25 degree C 

OH 
1500000 molecule/cm3 
.00000000000335 cm3/(molecule*sec) 

% after 
not measured 
other (calculated) 
2000 

Photodegradation rate calculated by AOPWIN ver. 1.89 based on the 
methods of Atkinson. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

Type 
t112 pH4 
t1/2 pH7 
t112 pH9 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
20.12.2000 

: 
. . 
. . 
: 
: 
: 
. . 
. . 
. . 
. . 

. . 

: 
. . 

abiotic 
at degree C 

1 year at 25 degree C 
at degree C 

not measured 
other (calculated) 
2000 

Hydrolysis rate calculated by HYDROWIN ver. 1.67 based on work for EPA 
by T. Mill et al. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

(2) 

3.3.1 TRANSPORT BETWEEN RNWRONMENTAL COMPARTMENTS 

Type 
Media 
Air (level I) 
Water (level I) 
Soil (level I) 
Biota (level II I iii) 
Soil (level II / iii) 
Method 
Year 

: fugacity model level 
: other 
: 0 
: 0 
: 97.8 
: 
: 
: other 
: 2000 

I 
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3. Environmental Fate and Pathways Id 67989-23-5 

Date 13.12.2001 

Source 
Reliability 
1510.2001 

3.3.2 DISTRIBUTION 

Media 
Method 
Year 
Result 

Source 
Reliability 
20.12.2000 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

: air - biota - sediment(s) - soil - water 
- other (calculation) . 
: 2000 
: Soil - 97.8% 

Air - 0.000000102% 
Water - 0.0000000179% 
Sediment - 2.17% 
Suspended sed. - 0.068% 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions . 

(1) 

7111 
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4. Ecotoxicity Id 67989-23-5 

Date 13.12.2001 

4.1 ACUTE/PROLONGED TOXICITY TO FISH 

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE 



5. Toxicity Id 67989-23-5 

Date 13.12.2001 

9111 

-. .- 



6. References Id 67989-23-5 

Date 13.12.2001 

(1) Mackay, D., A. DiGuardo, S. Paterson and C. Cowan, EQC Model ver. 1 .Ol, 1997, avaiiable 
form the Emvironmental Centre, Trent Univ. Canada. 

(2) Meylan, M. Syracuse Research Corporation (1994-1999) Calculation program contained in 
EPIWIN (Esitmate ver. 3.04) available from SRC. 

(3) Wilson, A., (1996). Plasticizers - Selection, Applications and Implications. Rapra Review 
Reports 8:15-16. 



7. Risk Assessment Id 67989-23-5 

Date 13.12.2001 

-- 

7.1 END POINT SUMMARY 

7.2 HAZARD SUMMARY 

Chapter 
Remark 

: Chapters 4 & 5 
: Because of the similarity in chemical structure, the Panel b.elieves that the 

toxicological properties of the substances in this category will be similar as 
well. Thus, the Panel considers that the data for the best tested member of 
this category, tris-2-(ethylhexyl) trimellitate (TOTM), also represents the 
potential for human and environmental effects of the other members of this 
category. 

TOTM has been sponsored under the OECD SIDS program through ICCA. 
A review of the available data for TOTM (see attached Table) indicates that 
all endpoints have been adequately addressed, and that TOTM exhibits a 
low order of toxicity. 

Attached dot. 
Flag 
13.12.2001 

Due to their higher molecular weight and bulky side chains, the remaining 
members of this category are expected to demonstrate a lower order of 
toxicity than TOTM. This is supported by a similar structural-activity 
relationship observed with phthalate ester compounds, i.e., the higher 
molecular weight phthalates (ester side chains >C7) are less active that the 
transitional phthalates (ester side chains C4C6). Thus, the use of TOTM 
to represent the potential hazards of the other category members is a 
conservative position. 

: Summarv of SIDS Information on Trimellitates.doc 
: Critical study for SIDS endpoint 

11 /ll 
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IUCLID 

Data Set 
Existing Chemical 
CAS No. 
EINECS Name 
EINECS No. 
TSCA Name 
Molecular Formula 

- ID: 3319-31-l 
I 3319-31-1 
: tris(2-ethylhexyl) benzene-l ,2,4-tricarboxylate 
: 222-020-O 
: 1,2,4-Benzenetricarboxylic acid, tris(2-ethylhexyl) ester 
: C33H5406 

Producer Related Part 
Company 
Creation date 

: ExxonMobil Biomedical Sciences Inc. 
: 02.11.2000 

Substance Related Part 
Company : ExxonMobil Biomedical Sciences Inc. 
Creation date . : 02.11.2000 

Memo : ACC Phthalate Esters Panel HPV Testing Group 

Printing date : 13.12.2001 
Revision date : 
Date of last Update : 13.12.2001 

Number of Pages : 16 

1 I16 
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1. General Information Id 3319-31-l 

Date 13.12.2001 

1.0.1 OECD AND COMPANY INFORMATION 

We 
Name 
Partner 
Date 
Street 
Town 
Country 
Phone 
Telefax 
Telex 
Cedex 
Remark 

Flag 
2610.2001 

: 
: 
. . 
: 
: 
. . 
: 
. . 
: 
: 
: 
: 

: 

lead organisation 
ACC Phthalate Esters Panel HPV Testing Group 
Dr. Marian Stanley 

1300 Wilson Blvd. 
22209 Arlington, VA 
United States 
(703) 7415623 
(703) 741-6091 

The American Chemistry Council Phthalate Esters Panel sponsoring this 
test plan includes the following member companies: 

Eastman Chemical Company 
ExxonMobil Chemical Company 
Sunoco Chemicals 
Teknor Apex Company 
Critical study for SIDS endpoint 

Comment 

Remark 

This chemical is part of the Trimellitate category. The category includes 
the following four CAS numbers: 3319-31-1, 27251-75-8, 53894-23-8 and 
67989-23-5. 
DESCRIPTION OF THE TRIMELLITATES CATEGORY 

The trimellitates comprise a family of chemicals synthesized by esterifying 
trimellitic anhydride with alcohols with average carbon numbers ranging 
from approximately C7-Cl O, in the presence of an acid catalyst. The 
category includes the four trimellitates: 3319-31-l (TOTM), 27251-75-8 
(TIOTM), 53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimellitates in 
this category are all 1,2,4-benzenetricarboxylic acids with side chain ester 
groups ranging from C8 to ClO. The structural formula for trimellitates 
varies somewhat depending on the isomeric composition of the alcohols 
used in their manufacture. The specific alcohols used are 2-ethylhexanol 
(TOTM), iso-octyl alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a 
mixture of linear and branched decyl (40%) and octyl (60%) alcohols 
(DOTM). 

Trimellitates are colorless to slightly yellow liquids with high boiling points 
(> 25OoC) and low vapor pressures; properties which contribute to their 
high physical stability. They are readily soluble in most organic solvents 
and miscible with alcohol, ether and most oils, but essentially insoluble in 
water. Because of the similarity in structure as well as physicochemical 

2116 
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1. General Information Id 3319-31-1 

Date 13.12.2001 

Flag 
09.10.2001 

properties, the trimellitates were grouped into a single category containing 
four substances with carboxylic side chain ester groups ranging from C8- 
ClO. 
Critical study for SIDS endpoint 

1.7 USE PAnERN 

Type 
Category 
Remark 

Flag 
13.12.2001 

: industrial 
: Polymers industry 
: Trimellitates are used predominantly as plasticizers for production of 

flexible PVC. Because of their relatively high molecular weight (>500 
g/mole) and bulky structure, they have lower volatility and greater 
resistance to migration than the corresponding phthalate ester plasticizers. 
They are predominantly used in the manufacture of high temperature PVC 
cables (Wilson, 1996). Since these chemicals are produced in closed 
systems, there is essentially no occupational exposure to these 
substances except at the flexible PVC production facility. Usually, these 
substances have been already blended to the compound as plasticizer, so 
it is not expected that downstream users or consumers are directly 
exposed to trimellitates. 

: Critical study for SIDS endpoint 
(9) 

I 3/16 
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2. Physico-Chemical Data Id 3319-31-l 

Date 13.12.2001 

2.1 MELTING POINT 

Value 
Remark 
Source 
Reliability 
20.12.2000 

Value 
Decomposition 
Sublimation 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
16.10.2001 

. . 

. . 
: 
: 

: 
: 
. . 
: 
. . 
: 
: 
: 

. . 

: 
. . 

-46 ‘C 
pour point 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(4) not assignable 

(7) 

97 “C 
no at “C 
no 
other 
2000 

Melting point calculation by MPBPWIN ver. 1.40 using calculation methods 
of Joback and Gold and Ogle. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
Melting point calculation seems to give erroneously high results for this 
class of chemicals. 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(3) invalid 

03) 

Value 
Decomposition 
Method 
Year 
GLP 
Test substance 
Method 

Remark : 

Source 
Rellability 
16.10.2001 

. . 
: 

541 “C at1013hPa 
no 
other 
2000 

Boiling point calculation by MPBPWIN ver. 1.40 using calculation method 
of Stein and Brown. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

(8) 

2;4 j. .I :, VAPQUR..PRESStjRR~ 
: :. ;.,<.;; G : : ., : .: ;. : 
/, “‘,a.,. : .,,,,: .:;.:/ . . . 

Value 
Decomposition 
Method 
Year 
GLP 
Test substance 
Decomposition 
Method 

Remark 

Source 
Reliability 

. . .0000000000525 hPa at 25” C 

. . 
%er (calculated) 

: 2000 
: 
: 
: no 
: Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation 

method of Grain. 
: EPIWIN is used and advocated by the US EPA for chemical property 

estimation 
: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

4116 



2. Physico-Chemical Data Id 3319-31-l 

Date 13.12.2001 

16.10.2001 

Value . . .133 hPa at 200” C 
Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliability : (4) not assignable 
16.10.2001 

2.5 PARTITION ,COEFFICIENT 

Log pow 
Method 
Year 
GLP 
Test substance 
Remark 

Source : 

16.10.2001 

Log pow 
Method 

. . 

Year 
GLP 
Test substance 
Source 

Reliability 
16.10.2001 

. . 

Log pow 
Method 
Year 
GLP 
Test substance 
Method 

Remark : 

Source 
Reliability 
30.10.2001 

2.6.1 W.&TER SOLUB!LITY 

Value 
Qualitative 
Pka 
PH 
Method 
Year 
GLP 

4.35 at 25” C 
other (measured) 
1984 
Yes 
as prescribed by 1.1 - 1.4 
The study was conducted following the methods outlined in the ABC 
protocol # A-8003 (revised 6 August, 1984) for CMA Environmental Effects 
Testing Program with TOTM. 0.4% solutions of TOTM (supplied by CMA) 
were prepared in n-octanol and 40 ml portions were shaken for 24 hours 
with 400 ml water. After a 48 hour settling period, aliquots from both 
phases were drawn to analyse their TOTM concentrations using GC or 
HPLC. 
Internaltional Speciality Chemicals Ltd. Hythe 
FMC Corporation Manchester. 

5.94 at 25” C 
OECD Guide-line 107 “Partition Coefficient (n-octanof/water), Flask- 
shaking Method 
2000 
Yes 
as prescribed by 1 .l - 1.4 
Chemicals Evaluation and Research Institute, Japan Ministry of 
International Trade and Industry (1998) 
(2) valid with restrictions 

11.59 at 25°C 
other (calculated) 
2000 

Partition coefficient by LOGKOWWIN ver. 1.65 using an atom/fragment 
calculation method of Meylan and Howard. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

. . .:. :. .‘... : . . : 

.00005 other: ug/L at 25 a C 

at25”C 
at and ’ C 

other 
2000 
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2. Physico-Chemical Data Id 3319-31-l 

Date 13.12.2001 

Test substance 
Method 

Remark 

Source 
Reliability 
30.10.2001 

. . 
: Water solubility calculated using WSKOWWIN ver. 1.36 based on Kow 

correlation method of Meylan and Howard. 
: EPIWIN is used and advocated by the US EPA for chemical property 

estimation. 
: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

Value 
Qualitative 
Pka 
PH 
Method 
Year 
GLP 
Test substance 
Source 

. . .00039 mg/l at 25 o C 
: of very low solubility 
: at25”C 
. . at and o C 
: OECD Guide-line 105 “Water Solubility” 
: 1998 
: yes 
: as prescribed by 1 .l - 1.4 
: Chemicals Evaluation and Research Institute, Japan 

Ministry of International Trade and Industry (1998) 
16.10.2001 
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3. Environmental Fate and Pathways Id 3319-31-l 

Date 13.12.2001 

3.1.1 PHOTODEGRADATION 

Type . . 
Light source . 

Light spect. : 
Rel. intensity . . 
Cont. of subst. : 
Indirect photolysis 
Sensitizer . . 
Cont. of sens. : 
Rate constant . . 
Degradation . . 
Deg. Product : 
Method : 
Year . . 
GLP : 
Test substance : 
Method . . 

Remark : 

Source 
Reliability 
20.12.2000 

. . 

. . 

Type 
t1/2 pH4 
t1/2 pH7 
t1/2 pH9 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

. . 
* . 
. m 
: 
. . 
. . 
: 
: 
. . 
: 

Remark 

Source 
Reliability 
20.12.2000 

air 
Sun light 

nm 
1 based on Intensity of Sunlight 
at 25 degree C 

OH 
1500000 molecule/cm3 
.00000000003277 cm3/(molecule’sec) 

% after 

other (calculated) 
2000 

Photodegradation rate calculated by AOPWIN ver. 1.89 based on the 
methods of Atkinson. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

63) 

abiotic 
at degree C 

.3 year at 25 degree C 
at degree C 

not measured 
other (calculated) 
2000 

Hydrolysis rate calculated by HYDROWIN ver. 1.67 based on work for EPA 
by T. Mill et al. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

(8) 

3.3.t.‘. .TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS .: ‘IF 

Type 
Media 
Air (level I) 
Water (level I) 
Soil (level I) 
Biota (level II I Ill) 
Soil (level II I Ill) 
Method 
Year 

- fugacity model level I . 
: other 
: 0 
: 0 
: 97.8 
: 
: 
: other 
: 2000 
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3. Environmental Fate and Pathways Id 3319-31-1 

Date 13.12.2001 

Source 
Reliability 
20.12.2000 

3.3.2 DISTRIBUTION 

Media : air - biota - sediment(s) - soil -water 
Method : Calculation according Mackay, Level I 
Year : 2000 
Result : Soil - 97.8% 

Source 
Reliability 
20.12.2000 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(6) 

Air - 0.00000364% 
Water - 0.000000284% 
Sediment - 2.17% 
Suspended sed. - 0.068% 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(6) 

Twe 
lnoculum 
Concentration 

Contact time 
Degradation 
Result 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Result 

Test condition 

: 
: 
. . 
: 
. . 
. . 
: 
: 
. . 

. . 

. . 

aerobic 
domestic sewage 
1 Omg/l related to Test substance 
related to 
28 day 
ca. 68.3 - 71.1 % after 
readily biodegradable 

other 
1985 
yes 

Method/Guideline-USEPA 1982, CO2 Evolution, Shake Flask. 
as prescribed by 1 .l - 1.4 

Domestic sewage, mixed liquor.. 
Kinetics-Not Reported 
Degradation Products-Not Reported 
Analytical Monitoring-No 
The results of the first and third test are reported (68.3 and 71 .l% 
biodegrdation respectively). 
lnoculum consisted of deionized water, mineral stocks, native soil, aerated 
mixed liquor and raw sewage. lnoculum was aged prior to test initiation. 
The test chemicals were added to flasks containing medium and inoculum. 
The flask were incubated and shaken in the dark for 28 days. Twelve 
flasks were prepared; 3 controls, 3 dextrose, 3 test substance and 3 with 
test substance and HgC12 (to prevent microbial growth). The CO2 
production was captured in KOH solution. 

500ml Erlenmeyer flasks were used as test vessels. Test flasks were 
shaken at a rate of 60rpm at 25 +/- 2 deg C. Plate count at initiation was 
1.7 x 105 colony/ml. The pH at initiation was not reported. 

Three test trials were conducted. The methods described are those of trial 
#3. 

Test substance 
Nominal test concentration for all substances = 1 Omg/L 

: Tris (2-ethylhexyl) Trimellitate (CAS# 3319-31-1) 
(1,2,-benzenedicarboxylic acid, Tris (Fethylhexyl) Ester) 
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3. Environmental Fate and Pathways Id 3319-31-1 

Date 13.12.2001 

Conclusion 

Reliability 
Flag 
29.11.2000 

Synonym: TOTM 
: The substance is readily biodegradable using mixed populations of 

microorganisms, 
: (2) valid with restrictions 
: Critical study for SIDS endpoint 

(1) 

9/16 
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4. Ecotoxicity Id 3319-31-l 

Date 13.12.2001 

4.1 ACUTE/PROLONGED TOXICITY TO FISH 

See attached TOTM SIAR document 

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

See attached TOTM SIAR document 

4.3 TOXICITY 7-0 AQUATIC PLANTS E.G, ALGAE ,; : >.’ 

See attached TOTM SIAR document 
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5. Toxicity Id 3319-31-l 

Date 13.12.2001 

5.1 .l ACUTE ORAL TOXICITY 

Type 
Species 
Strain 
Sex 
Number of animals 
Vehicle 
Value 
Method 
Year 
GLP 
Test substance 
Method 
Remark 
Test condition 

Test substance 

Reliability 
28.12.2000 

: LD50 
: rat 
. . 
: male 
: 20 
: other 
: > 3200 mg/kg bw 
: other 
* 1971 . 
: no 
: other TS 
: Rats and mice 
. No animals died. All animals gained weight post-exposure 
I Two male rats and two male mice per dose level were treated with 200, 

400,800,1600, or 3200 mg/kg neat test substance by oral gavage. The 
animals were observed for a period of 14 days for survival and body weight 
changes. 

: 1,2,4-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-Pethylhexyl 
trimellitate) 

: (2) valid with restrictions 
(4) 

Type 
Species 
Strain 
Sex 
Number of animals 
Vehicle 
Exposure time 
Value 
Method 
Year 
GLP 
Test substance 
Remark 

Test condition 

Test substance 

Conclusion 
Reliability 
28.12.2000 

: 
: 
: 
: 
. . 
. . 
: 
: 
: 
: 
: 
: 
: 

: 

: 

. . 
: 

LC50 
rat 

no data 
3 

6 hour(s) 
ca. 
other 
1971 
no 
other TS 
Three rats were exposed for 6 hours to a nominal concentration of 4.17, 
2.64, or 0.23 mg/L of the test substance in a whole-body inhalation 
chamber. The test substance was heated to 18OoC to generate the test 
atmosphere which was likely a mixture of aerosol and heated vapor. The 
animals were observed for a period of 14 days for survival. 
1,2,4-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-2-ethylhexyl 
trimellitate) 
Three rats were exposed for 6 hours to a nominal concentration of 4.17, 
2.64, or 0.23 mg/L of the test substance in a whole-body inhalation 
chamber. The test substance was heated to 18OoC to generate the test 
atmosphere which was likely a mixture of aerosol and heated vapor. The 
animals were observed for a period of 14 days for survival. 
100% mortality at >2.64 mg/L (nominal). LC50 not determined. 
(2) valid with restrictions 

(5) 

5.1.3 ACUTE DERMAL TOXICITY 

11 I16 
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5. Toxicity id 3319-31-l 

Date 13.12.2001 

Type 
Species 
Strain 
Sex 
Number of animals 
Vehicle 
Value 
Method 
Year 
GLP 
Test substance 
Remark 

Test condition 

Test substance 

Conclusion 

Reiiabiiity 
28.12.2000 

: 
. . 
. . 
. . 
. . 
. . 
: 
: 
: 
: 
: 
. . 

: 

. . 

. . 

: 

LD50 
guinea pig 

no data 
3 
other 
> 20 ml/kg bw 
other 

iyher TS 
No animals died. Moderate to severe edema and moderate erythema were 
observed at 24 hours. All animals appeared normal after one week. 
Three guinea pigs were shaved and depilated prior to dosing. Dose levels 
of 5, 10, or 20 mi/kg of the neat test substance were applied to the skin 
(one animal per dose level) and the area wrapped with an impervious 
material for 24 hours. Following unwrapping, the skin was evaluated for 
signs of irritation. The animals were observed for a period of 14 days for 
survival. 
1,2,4-benzenetricarboxylic, tris(2-ethylhexyhester (tri-2-ethylhexyi 
trimellitate) 
Under the conditions of this study, the test substance has a low order of 
acute dermai toxicity in rats. 
(2) valid with restrictions 

(3) 

sex 
Strain 
Route of admin. 
Exposure period 
Frequency of 
treatment 
Post obs. period 
Doses 
Control group 
NOAEL 
Method 

Year 
GLP 
Test substance 
Method 

Remark . . 

rat 

Fischer 344 
oral feed 
28 days 
Daily 

No 
0, 0.2, 0.67 or 2.0% (0, 183,654, 1734 mg/kg/day 
yes 
= .67 % 
OECD Guide-line 407 “Repeated Dose Oral Toxicity - Rodent: 28day or 
14-d Study” 
1985 
yes 
other TS 
Analysis of variance with significant groups compared by Least Significant 
Difference test (p < 0.05) 
There were no statistically significant differences between the body weights 
of control and treated animals. Initially, there was a significant decrease in 
food intake for females (2%); however, food intake gradually increased 
throughout the study. in males, there were no treatment-related effects on 
food consumption. Serum albumin levels were significantly increased in 
males and females at the mid and high dose. Similarly, leukocyte counts 
were increased in both sexes at the two higher dose levels; however, this 
increase was significant only in males. At the two lower dose levels, 
hematocrit and mean cell volume decreased in female rats. In both sexes, 
the absolute and relative liver weights increased at the mid-dose level, but 
not at the highest dose. The high dose animals showed slight increases in 
the number but not size of peroxisomes. There were no deaths related to 
treatment in this study. 
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5. Toxicity Id 3319-31-1 

Date 13.12.2001 

Test condition 

Test substance 

Conclusion 

Reliability 
28.12.2000 

: Male and female rats were randomly assigned to various treatment groups. 
Following the acclimation period, rats were administered dietary doses of 
either the control or the test substance for 28 days. DEHP was used in this 
study as a reference compound. Animals were monitored twice each day. 
Food intake was measured from Days -3 to day 0 and continuous intakes 
were measured at twice-weekly intervals until the day preceding the 
autopsy. One day prior to autopsy, blood was collected from each animal 
and the following endpoints were evaluated: differential leukocyte and 
erythrocyte counts, mean cell volume, packed cell volume, total leukocyte 
count, platelet count and reticulocyte count. Serum chemistry analysis of 
several endpoints was also performed. On the day of sacrifice, the 
following organs were retained in 10% neutral buffered formalin: cecum, 
colon, pancreas, prostate, skeletal muscle, small intestine, stomach, 
thymus, and uterus. Two slices of liver were subjected to electron 
microscopy for evaluation of peroxisome proliferation. 

: 1,2,4-benzenetricarboxylic, t&.(2-ethylhexyl)ester (triP-ethylhexyl 
trfmellitate) 

: The test substance caused a slight peroxisome proliferation at the high 
dose but was less potent than comparable doses of DEHP. 

: (1) valid without restriction 

Type 
System of testing 
Concentration 
Cycotoxic cont. 
Metabolic activation 
Result 
Method 

Year 
GLP 
Test substance 
Method 

Test condition 

Test substance 

Conclusion 

Reliability 
28.12.2000 

. . 
: 
: 
. . 
: 
: 
. . 

: 
: 
: 
: 

: 

. 

Ames test 
Bacterial 
100,333,1000,3333,10000 mg/ml. 

with and without 
negative 
OECD Guide-line 471 “Genetic Toxicology: Salmonella thyphimurium 
Reverse Mutation Assay” 
1988 
yes 
other TS 
Chemicals were judged to be mutagenic if the test results produced a 
dose-related, reproducible increase in histidine revettants over control. It 
was not a requirement for mutagenic responses to reach two-fold over 
background. 
Prior to assay initiation, a toxicity pretest was performed using tester strain 
TAlOO. Based on these results, the doses for the final assay were 
determined. In the definitive assay, each of the five strains was dosed with 
either the test substance; a vehicle control (DMSO); or a nontreated control 
and a positive control. The test mixture containing the tester strain and test 
substance with or without SS was added to the surface of petri dishes 
containing Vogel-Bonner medium. The histidine-independent colonies that 
formed on the plates were counted following a two-day incubation at 37°C. 
Positive controls were as follows: 2-aminoanthracene (all strains with SS); 
sodium azide (without S9, TA1535, TAl 00), 4-nitro-o-phenylenediamine 
(without S9, TA98) and 9-aminoacridine (without S9, TA 97, TA1537). 
There were 3 plates/dose group/strain/treatment. The test results were 
verified by repeating the assay. If the results were negative, they were 
repeated first without S9 and then with 30% SS. 
1,2,4-benzenetricarboxylic, tris(2-ethylhexyl)ester (tri-2-ethylhexyl 
trimellitate) 
Under the conditions of this study, tri (2-ethylhexyl) trimellitate was not 
mutagenic at doses up to 10,000 mg/ml. 
(1) valid without restriction 

(2) 
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5. Toxicity Id 3319-31-1 

Bate 13.12.2001 

5.0 TOXICITY TO REPRODUCTION 

See attached TOTM SIAR document 

5.9 DEVELOPMENTAL TOXlClTYlTERATOGENlCITY 

See attached TOTM SIAR document 

5.10 OTHER RELEVANT !NFORMATION .; 

See attached TOTM SIAR document 

14116 
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6. References Id 3319-31-1 

Date 13.12.2001 

(1) ABC Final Report, # 31891, Shake Flask Biodegradation of 14C-Tris (2-ethylhexyl) 
Trimellitate (TOTM). 1986, Sponsored by CMA. Performed by: ABC Laboratories Columbia! 
MO. 

(2) E. Zeiger, B. Anderson, S. Haworth, T. Lawlor and K. Mortelmans. (1988). Salmonella 
mutagenicity tests. IV. Results from the testing of 300 chemicals. Environmental and 
Molecular Mutagenesis 11(12):1-l 58 . 

(3) Eastman Kodak Company (1971). Tri(2-ethylhexyl)trimellitate. Acute dermal toxicity. 
Unpublished report. 

(4) Eastman Kodak Company (1971). Tri(2-ethylhexyl)trimellitate. Acute oral toxicity. 
Unpublished report. 

(5) Eastman Kodak Company (1971). Tri(2-ethylhexyl)trimellitate. Acute inhalation toxicity. 
Unpublished report. 

63) Mackay, D., A. DiGuardo, S. Paterson and C. Cowan, EQC Model ver. 1 .Ol , 1997, available 
form the Emvironmental Centre, Trent Univ. Canada. 

(7) 

(8) 

Manufacturer Safety Data Sheet 

Meylan, M. Syracuse Research Corporation (1994-1999) Calculation program contained in 
EPIWIN (Esitmate ver. 3.04) available from SRC. 

(9) Wilson, A., (1996). Plasticizers - Selection, Applications and Implications. Rapra Review 
Reports 8:15-16. 
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7. Risk Assessment Id 3319-31-l 

Date 13.12.2001 

7.2 HAZARD SUMMARY 

Chapter 
Remark 

: Chapters 4 & 5 
a , Because of the similarity in chemical structure, the Panel believes that the 

toxicological properties of the substances in this category will be similar as 
well. Thus, the Panel considers that the data for the best tested member of 
this category, trisQ-(ethylhexyl) trimellitate (TOTM), also represents the 
potential for human and environmental effects of the other members of this 
category. 

TOTM has been sponsored under the OECD SIDS program through ICCA. 
A review of the available data for TOTM (see attached Table) indicates that 
all endpoints have been adequately addressed, and that TOTM exhibits a 
low order of toxicity. 

Due to their higher molecular weight and bulky side chains, the remaining 
members of this category are expected to demonstrate a lower order of 
toxicity than TOTM. This is supported by a similar structural-activity 
relationship observed with phthalate ester compounds, i.e., the higher 
molecular weight phthalates (ester side chains >C7) are less active that the 
transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM 
to represent the potential hazards of the other category members is a 
conservative position. 

Attached dot. : Summarv of SIDS Information on Trimellitates.doc 
Flag : Critical study for SIDS endpoint 
13.12.2001 

c,., .;. ‘* : :. <. i : z/j * . . . i&q,;; r; 1 ;:,t#$ .~.~E~rin~~~~~~~~~~~~~~~~~,~~~~~,~~,~~~;::.i::-i.,;:-:-,~~,; a.;+&$; “:;,;q j&l’ ii ;: Ci j’;: : ; ; : ,. ,: : I 2 ; :.::i.t::‘_~~:~~:;:‘~~:~, 

Memo 

Attached dot. 
Flag 
13.12.2001 

: SIDS Initial Assessment Profile (SIAP), SIDS Initial Assessment Report 
(SIAR) and Robust Summary for TOTM -- submitted by Japan under ICCA 
HPV program. 

: TOTM SIAR.odf 
: Critical study for SIDS endpoint 
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Summary of SIDS Information on Trimellitates 
A. PhvsicaYChemical Properties of Trimellitates 

W 
Carbon 
Chain 
Length 

CAS Chemical 
Number Name 

Transport (%) c 

MP* BP** 
Water Photodeg Hydrolysis 

Half-life 
(“c) (T) (hPa&‘C) (loikv) (mT&& yi!$e 

tfrs) Soil Air Water Sediment 

C8 3319-31-l tris 2ethylhexyl (TOTM) -46 >300 <0.0001*** 5.94 3.9E-04 0.05 - 2.8E I - 2.17 9lc 541 c 5.25311 c 11.59 c 4.51E-08 
0.33 c 97.8 3.6E 6 

c 0.32 c 

C8 2725 l-75-8 triisooctyl ester co 
197c 

541 c 5.25B11 c 11.59 c 4.51E-08 c 0.35 c 0.43 c 97.8 3.648 6 - 2.8E 7 - 2.17 

c9 53894-23-8 triisononyl ester -a >300 224 c 575 c 3.17E-12 c 13.06 c 1.32E-09 c 0.31 c 0.86 c 97.8 2.148-1 9.6lE-9 2.17 

C8,CIO 67989-23-5 decyl. octyl ester 4 
234 c 

585 c 1.37&12 c 12.79 c 2.78E-09 c 0.32 c 0.98 c 91.8 1.02E 7 - 1.79E 8 - 2.17 

c = calculated data using EPWM; all other values are derived from measurements 

l = All of these trimellitates are liquids at zero degrees C. Modeled data do not accurately reflect melting points for these substances 
** = Measured boiling points were determined to be >3OO“C at 0.66 kPa 
*** = vapor pressure of TOTM 13 Pa @ 2000c 



Summary of SIDS Information on Trimellitates 
B. Toxicology Data on Trimellitates 

(R) 
Carbon 
Chain 
Length 

GAS Chemical 
Number Name 

Acute Acute Acute Repeated GeneTox GeneTox Toxicity to 
Developmental Acute Fish Daphnia Algal Biodegradation 

Dermal inhalation 
Oral LD50 LD50 

Dose (Chrom. Toxicity I (4 (4 0 
LC50 Toxicity (Ames) AbS.) 

Reproduction Teratogenicity mg/L mg/L mg/L 
% 

C8 

>20 
mVkg 

tris 2-ethylhexyl 
> 3.2 (guinea ~2.64 NOAEL (rat, Negative NOAEL (rat, oral) 

3319-31-1 (TOTM) ?2ui:; 
Pig) mgIL (rat, dietary) 654 Negative (CHUIU 

Nt$F&($’ 
1000 mg/kg/day >lOO >180 >lOO 

68-71 (1) 

>2.0 nominal) wvWW cells) wYWW (3) 
4.2 (2) 

mfh7 
(rabbit) 

C8 27251-75-8 Triisooctyl ester 

c9 53884-23-8 Triisononyl ester ‘log/kg 
(rat) 

Z8, Cl0 67889-23-5 decyl, octyl ester 

Footnotes: A) Japanese Medaka (Or@as lafipes), 86 hr LC50 8 NOEC 
B) Daphnia magna, 48-hr EC50 
C) Selenastrum capricomotum, 72-hr EC50 & NOEC 

(1) Inherent biodegradation by Shake Flask Method 
(2) Ready biodegradation by MIT1 method (OECD 301C) 
(3) OECD Preliminary reproduction toxicity screening test; indirect measure of develomental effects 



IUCLID 

Data Set 
Existing Chemical : ID: 27251-75-8 
CAS No. : 27251-75-8 
TSCA Name : 1,2,4-benzenetricarboxcylic acid, triisooctyl ester 
Generic name : triisooctyl ester trimellitate 

Producer Related Part 
Company 
Creation date 

: ExxonMobil Biomedical Sciences Inc. 
: 26.10.2000 

Substance Related Part 
Company 
Creation date 

: ExxonMobil Biomedical Sciences Inc. 
: 26.10.2000 

Memo : ACC Phthalate Esters HPV Panel 

Printlng date : 13.12.2001 
Revision date : 
Date of last Update : 30.10.2001 

Number of Pages : 11 

Chapter (profile) : 
Reliability (profile) : 
Flags (profile) : 

1 /I1 
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1. General Information Id 27251-75-8 

Date 13.12.2001 

1.0.1 OECD AND COMPANY INFORMATION 

We 
Name 
Partner 
Date 
Street 
Town 
Country 
Phone 
Telefax 
Telex 
Cedex 
Remark 

Flag 
26.10.2001 

: 
: 
: 
. . 
. . 
: 
: 
. . 
. . 
. . 
: 
: 

. . 

lead organisation 
ACC Phthalate Esters Panel HPV Testing Group 
Dr. Marian Stanley 

1300 Wilson Blvd. 
22209 Arlington, VA 
United States 
(703) 741-5623 
(703) 7416091 

The American Chemistry Council Phthalate Esters Panel sponsoring this 
test plan includes the following member companies: 

Eastman Chemical Company 
ExxonMobil Chemical Company 
Sunoco Chemicals 
Teknor Apex Company 
Critical study for SIDS endpoint 

Comment 

Remark 

This chemical is part of the Trimellitate category. The category includes 
the following four CAS numbers: 3319-31-1,27251-75-e, 53894-23-8 and 
67989-23-5. 
DESCRIPTION OF THE TRIMELLITATES CATEGORY 

The trimellitates comprise a family of chemicals synthesized by esterifying 
trimellitic anhydride with alcohols with average carbon numbers ranging 
from approximately C7-ClO, in the presence of an acid catalyst. The 
category includes the four trimellitates: 3319-31-l (TOTM), 27251-75-8 
(TIOTM), 
53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimellitates in this 
category are all 1,2,4-benzenetricarboxylic acids with side chain ester 
groups ranging from C8 to Cl 0. The structural formula for trimellitates 
varies somewhat depending on the isomeric composition of the alcohols 
used in their manufacture. The specific alcohols used are 2-ethylhexanol 
(TOTM), iso-octyl alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a 
mixture of linear and branched decyl (40%) and octyl (60%) alcohols 
(DOTM). 

Trimellitates are colorless to slightly yellow liquids with high boiling points 
(> 25OoC) and low vapor pressures; properties which contribute to their 
high physical stability. They are readily soluble in most organic solvents 
and miscible with alcohol, ether and most oils, but essentially insoluble in 
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1. General Information 

-~ 

Id 2725 l-75-8 

Date 13.12.2001 

Flag 
09.10.2001 

1.7 USE PATTERN 

Type 
Category 
Remark 

Flag 
13.12.2001 

water. Because of the similarity in structure as well as physicochemical 
properties, the trimellitates were grouped,into a single category containing 
four substances with carboxylic side chain ester groups ranging from C8- 
ClO. 
Critical study for SIDS endpoint 

: industrial 
: Polymers industry 
: Trimellitates are used predominantly as plasticizers for production of 

flexible PVC. Because of their relatively high molecular weight (>500 
g/mole) and bulky structure, they have lower volatility and greater 
resistance to migration than the corresponding phthalate ester plasticizers. 
They are predominantly used in the manufacture of high temperature PVC 
cables (Wilson, 1996). Since these chemicals are produced in closed 
systems, there is essentially no occupational exposure to these 
substances except at the flexible PVC production facility. Usually, these 
substances have been already blended to the compound as plasticizer, so 
it is not expected that downstream users or consumers are directly 
exposed to trimellitates. 

: Critical study for SIDS endpoint 
(3) 

3111 
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2. Physico-Chemical Data Id 27251-75-B 

Date 13.12.2001 

2.1 MELTING POINT 

Value . . =197 “C 
Decomposition : no at “C 
Sublimation : no 
Method : other 
Year : 2000 
GLP : 
Test substance : 
Method * Melting point calculation by MPBPWIN ver. 1.40 using calculation methods 

* of Joback and Gold and Ogle. 
Remark : EPIWIN is used and advocated by the US EPA for chemical property 

estimation. 
Melting point calculation seems to give erroneously high results for the this 
class of chemicals. 

Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Rellability : (3) invalid 
29.10.2001 (2) 

42 ,.‘; ,.B(j&lNG pOiN-J;f ‘!i@:;; ‘;;:, &;~;yi”;;,~:i;~y j :,; I, ;,’ ::.,: : il “‘1’ i .;;- ‘j;:.,:; : !;f ;:;-; ;I, ;.‘,’ :;: :,;: : : I : i ; ;: ” :;; j I:;,: ;:, /:.‘,:, ‘, f’ ,_ ,. I,,~. ‘; L ..;‘~19 _. “,?” ~) ~ ..j ̂ ““. / 
,. /., I i.’ .‘.I ..P .I* . x...L ..jl!” .T’. I : 

Value : = 541 “C at1013hPa 
Decomposition . . no 
Method : other 
Year : 2000 
GLP : 
Test substance : 
Method : Boiling point calculation by MPBPWIN ver. 1.40 using calculation method 

of Stein and Brown. 
Remark : EPIWIN is used and advocated by the US EPA for chemical property 

estimation 
Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliabillty : (2) valid with restrictions 
29.10.2001 (2) 

.2.4 ‘,&POUR PRESS~ji~~~:t,~,~l.‘“~i’;;TiI~~~~i:i.’l’::;::j::l;i,.:.. ..:.‘I”..’ ; ‘.I.:,;;: ,:I ...:j ;,::‘.i;;: : ;‘,‘:+. ,. ;I;; ;;.;;,; ,.,. ?. _,, :. ,‘.L.r.i?.,ir,: .,‘r 

Value . . = .0000000000524 hPa at 25” C 
Decomposition : no 
Method other (calculated) 
Year : 2000 
GLP : 
Test substance : 
Decomposition : no 
Method : Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation 

method of Grain. 
Remark : EPIWIN is used and advocated by the US EPA for chemical property 

estimation. 
Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliability : (2) valid with restrictions 
29.10.2001 (2) 

2.5 PARTITION COEFFICIENT 
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2. Physico-Chemical Data Id 27251-75-8 

Date 13.12.2001 

Log pow 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
29.10.2001 

: = 11.59 at 25” C 
other (calculated) 

: 2000 
. . 
. . 
: Partition coefficient by LOGKOWWIN ver. 1.65 using an atom/fragment 

calculation method of Meylan and Howard. 
: EPIWIN is used and advocated by the US EPA for chemical property 

estimation. 
: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(2) 

Value 
Qualitative 
Pka 
PH 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
30.10.2001 

. . .00005 other: ug/L at 25 o C 
: 
: at25”C 
: at and ‘C 
: other: calculated 
: 2000 
. . 
. 
i Water solubility calculated using WSKOWWIN ver. 1.36 based on Kow 

correlation method of Meylan and Howard. 
: EPIWIN is used and advocated by the US EPA for chemical property 

estimation. 
: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 
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3. Environmental Fate and Pathways Id 27251-75-8 

Date 13.12.2001 

3.1.1 PHOTODEGRADATION 

Type 
Light source 
Light spect. 
Rel. intensity 
Cont. of subst. 
Indirect photolysis 
Sensitizer 
Cont. of sens. 
Rate constant 
Degradation 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
29.10.2001 

: air 
: Sun light 
. . 
: 1 nksed on Intensity of Sunlight 
. . at 25 degree C 

: OH 
: 1500000 molecule/cm3 
. . .00000000003068 cm3/(moiecuie*sec) 
. . % after 
: not measured 
: other (calculated) 
: 2000 
. . 
: 
: Photodegradation rate calculated by AOPWIN ver. 1.89 based on the 

methods of Atkinson. 
: EPIWIN is used and advocated by the US EPA for chemical property 

estimation. 
: ExxonMobil Biomedical Sciences, inc. Annandaie, N.J. USA 
: (2) valid with restrictions 

(2) 

We 
t112 pH4 
t112 pH7 
t1/2 pH9 
Deg. Product 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
29.10.2001 

: abiotic 
. . at degree C 
. . .4 year at 25 degree C 
. . at degree C 
: not measured 
: other (calculated) 
: 2000 
: 
. . 
: Hydrolysis rate calculated by HYDROWIN ver. 1.67 based on work for EPA 

by T. Mill et al. 
: EPIWIN is used and advocated by the US EPA for chemical property 

estimation. 
: ExxonMobil Biomedical Sciences, inc. Annandaie, N.J. USA 
: (2) valid with restrictions 

(2) 

3.3.1 TRANSPORT BETV\/EEN ENVIRONME.N~~~L COMPARTMENTS : ‘. ” j : 2 C.. :;. : .. 

Type 
Media 
Air (level I) 
Water (level I) 
Soil (level I) 
Biota (level II I Ill) 
Soil (level II I Ill) 
Method 
Year 

: fugacity model level I 
: other 
: 0 
: 0 
: 97.8 
: 
: 
: other 
: 2000 

6111 

-_._-- -- -.-- 



3. Environmental Fate and Pathways Id 2725 l-75-6 

Date 13.12.2001 

Source 
Reliability 
20.12.2000 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
. (2) valid with restrictions 

(1) 

3.3.2 DISTRIBUTION 

Media 
Method 
Year 
Result 

Source 
Reliability 
20.12.2000 

. . 
: 

air - biota - sediment(s) - soil -water 
Calculation according Mackay, Level I 
2000 
Soil - 97.8% 
Air - 0.00000364% 
Water - 0.000000284% 
Sediment - 2.17% 
Suspended sed. - 0.068% 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 
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4. Ecotoxicity Id 27251-75-8 

Date 13.12.2001 

4.1 ACUTE/PROLONGED TOXICITY TO FISH 

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

4.3 -@XlClTY TO AQUATIC PLANTS E.G. ALGAE 

8/11 
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5. Toxicity Id 27251-75-8 

Date 13.12.2001 

9/11 
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6. References Id 27251-75-8 

Date 13.12.2001 

(1) Mackay, D., A. DiGuardo, S. Paterson and C. Cowan, EQC Model ver. 1 .Ol, 1997, available 
form the Emvironmental Centre, Trent Univ. Canada. 

(2) Meylan, M. Syracuse Research Corporation (1994-l 999) Calculation program contained in 
EPIWIN (Esitmate ver. 3.04) available from SRC. 

(3) Wilson, A., (1996). Plasticizers - Selection, Applications and Implications. Rapra Review 
Reports 8:15-l 6. 
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7. Risk Assessment Id 27251-75-8 

Date 13.12.2001 

7.1 END POINT SUMMARY 

7.2 HAZARD SUMMARY 

Chapter 
Remark 

: Chapters 4 & 5 
: Because of the similarity in chemical structure, the Panel believes that the 

toxicological properties of the substances in this category will be similar as 
well. Thus, the Panel considers that the data for the best tested member of 
this category, tris-2-(ethylhexyl) trimellitate (TOTM), also represents the 
potential for human and environmental effects of the other members of this 
category. 

TOTM has been sponsored under the OECD SIDS program through ICCA. 
A review of the available data for TOTM (see attached Table) indicates that 
all endpoints have been adequately addressed, and that TOTM exhibits a 
low order of toxicity. 

Attached dot. 
Flag 
13.12.2001 

Due to their higher molecular weight and bulky side chains, the remaining 
members of this category are expected to demonstrate a lower order of 
toxicity than TOTM. This is supported by a similar structural-activity 
relationship observed with phthalate ester compounds, i.e., the higher 
molecular weight phthalates (ester side chains %7) are less active that the 
transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM 
to represent the potential hazards of the other category members is a 
conservative position. 

: Summarv of SIDS Information on Trimellitates.doc 
: Critical study for SIDS endpoint 
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IUCLID 

Data Set 
Existing Chemical : ID: 27251-75-8 
CAS No. : 27251-75-8 
TSCA Name : 1,2,4-benzenetricarboxcylic acid, triisooctyl ester 
Generic name : triisooctyl ester trimellitate 

Producer Related Part 
Company 
Creatlon date 

: Exxontvlobil Biomedical Sciences Inc. 
: 26.10.2000 

Substance Related Part 
Company 
Creation date 

: ExxonMobil Biomedical Sciences Inc. 
: 26.10.2000 

Memo : ACC Phthalate Esters HPV Panel 

Printing date 
Revision date 
Date of last Update 

: 13.12.2001 
. . 
: 30.10.2001 

Number of Pages : 11 
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1. General Information Id 2725 l-75-8 

Date 13.12.2001 

1 .O.l OECD AND COMPANY INFORMATION 

Type 
Name 
Partner 
Date 
Street 
Town 
Country 
Phone 
Telefax 
Telex 
Cedex 
Remark 

* lead organisation . 
: ACC Phthalate Esters Panel HPV Testing Group 
: Dr. Marian Stanley 
. . 
* 1300 Wilson Blvd. . 
: 22209 Arlington, VA 
: United States 
: (703) 74 1-5623 
: (703) 741-6091 
: 
: 
: The American Chemistry Council Phthalate Esters Panel sponsoring this 

test plan includes the following member companies: 

Flag 
26.10.2001 

Eastman Chemical Company 
ExxonMobil Chemical Company 
Sunoco Chemicals 
Teknor Apex Company 

: Critical study for SIDS endpoint 

Substance type : organic 
Physlcal status : liquid 
Purity : 0% w/w 
09.10.2001 

._ ..: “. : ., __ , :. ,:.. ,: . . 
;j,j;.O;; IDETA(,S.;,~~$?I’E~,~~;AtEI:.-.‘:~: 1, “. : ,’ 

Comment 

Remark 

This chemical is part of the Trimellitate category. The category includes 
the following four CAS numbers: 3319-31-1, 27251-758,53894-23-8 and 
67989-23-5. 
DESCRIPTION OF THE TRIMELLITATES CATEGORY 

The trimellitates comprise a family of chemicals synthesized by esterifying 
trimellitic anhydride with alcohols with average carbon numbers ranging 
from approximately C7-ClO, in the presence of an acid catalyst. The 
category includes the four trimellitates: 3319-31-l (TOTM), 27251-75-8 
(TIOTM), 
53894-23-8 (TINTM), and 67989-23-5 (DOTM). Trimellitates in this 
category are all 1,2,4-benzenetricarboxylic acids with side chain ester 
groups ranging from C8 to ClO. The structural formula for trimellitates 
varies somewhat depending on the isomeric composition of the alcohols 
used in their manufacture. The specific alcohols used are 2-ethylhexanol 
(TOTM), iso-octyl alcohol (TIOTM), iso-nonyl alcohol (TINTM), and a 
mixture of linear and branched decyl (40%) and octyl (60%) alcohols 
(DOTM). 

Trimellitates are colorless to slightly yellow liquids with high boiling points 
(> 25OoC) and low vapor pressures; properties which contribute to their 
high physical stability. They are readily soluble in most organic solvents 
and miscible with alcohol, ether and most oils, but essentially insoluble in 

2/11 
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1. General Information Id 27251-75-a 

Date 13.12.2001 

Flag 
09.10.2001 

water. Because of the similarity in structure as well as physicochemical 
properties, the trimellitates were grouped into a single category containing 
four substances with carboxylic side chain ester groups ranging from C8- 
ClO. 
Critical study for SIDS endpoint 

1.7 USIf PATTERN 

Type 
Category 
Remark 

Flag 
13.12.2001 

: industrial 
: Polymers industry 
: Trimellitates are used predominantly as plasticizers for production of 

flexible PVC. Because of their relatively high molecular weight (>500 
g/mole) and bulky structure, they have lower volatility and greater 
resistance to migration than the corresponding phthalate ester plasticizers. 
They are predominantly used in the manufacture of high temperature PVC 
cables (Wilson, 1996). Since these chemicals are produced in closed 
systems, there is essentially no occupational exposure to these 
substances except at the flexible PVC production facility. Usually, these 
substances have been already blended to the compound as plasticizer, so 
it is not expected that downstream users or consumers are directly 
exposed to trimellitates. 

: Critical study for SIDS endpoint 
(3) 

3111 
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2. Physico-Chemical Data Id 2725 l-75-8 

Date 13.12.2001 

2.1 MELTING POINT 

Value 
Decomposition 
Sublimation 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
29.10.2001 

. . 

. . 
: 
. . 
: 
. . 
. . 
: 

. . 

: 
. . 

=197 “C 
no at o C 
no 
other 
2000 

Melting point calculation by MPBPWIN ver. 1.40 using calculation methods 
of Joback and Gold and Ogle. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 
Melting point calculation seems to give erroneously high results for the this 
class of chemicals. 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(3) invalid 

Value 
Decomposition 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
29.10.2001 

. . 
. . 
: 
. . 
. . 
. . 
: 

. . 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

= 541 “C at1013hPa 
no 
other 
2000 

Boiling point calculation by MPBPWIN ver. 1.40 using calculation method 
of Stein and Brown. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation 

Value 
Decomposition 
Method 
Year 
GLP 
Test substance 
Decomposition 
Method 

Remark 

Source 
Reliability 
29.10.2001 

: 

= .0000000000524 hPa at 25” C 

%er (calculated) 
2000 

no 
Vapor pressure calculation by MPBPWIN ver. 1.40 using calculation 
method of Grain, 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 
ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
(2) valid with restrictions 

(2) 



2. Physico-Chemical Data id 2725 l-75-6 

Date 13.12.2001 

2.5 PARTITION COEFFICIENT 

Log pow 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
29.10.2001 

: = 11.59 at25”C 
other (calculated) 

: 2000 
. 
. . 
: Partition coefficient by LOGKOWWIN ver. 1.65 using an atom/fragment 

calculation method of Meyian and Howard. 
: EPIWIN is used and advocated by the US EPA for chemical property 

estimation. 
: ExxonMobil Biomedical Sciences, inc. Annandale, N.J. USA 
: (2) valid with restrictions 

Value 
Qualitative 
Pka 
PH 
Method 
Year 
GLP 
Test substance 
Method 

Remark 

Source 
Reliability 
30.10.2001 

: 
. . 
: 
: 
: 
: 
. . 
: 
: 

.00005 other: ug/L at 25 ’ C 

at25”C 
at and ‘C 

other: calculated 
2000 

Water solubility calculated using WSKOWWIN ver. 1.36 based on Kow 
correlation method of Meyian and Howard. 
EPIWIN is used and advocated by the US EPA for chemical property 
estimation. 
ExxonMobil Biomedical Sciences, inc. Annandale, N.J. USA 
(2) valid with restrictions 
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3. Environmental Fate and Pathways Id 27251-75-8 

Date 13.12.2001 

3.1 .l PHOTODEGRADATION 

Type : air 
Light source : Sun light 
Light spect. : nm 
Rel. intensity : 1 based on Intensity of Sunlight 
Cont. of subst. : at 25 degree C 
Indirect photolysis 
Sensitizer : OH 
Cont. of sens. : 1500000 molecule/cm3 
Rate constant : .00000000003068 cm3/(molecule*sec) 
Degradation % after : 
Deg. Product : not measured 
Method : other (calculated) 
Year : 2000 
GLP : 
Test substance . . 
Method : Photodegradation rate calculated by AOPWIN ver. 1.89 based on the 

methods of Atkinson. 
Remark : EPIWIN is used and advocated by the US EPA for chemical property 

estimation. 
Source : ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
Reliability : (2) valid with restrictions 
29.10.2001 (2) 

~,~~.?(illS~A~ltl~~‘IN~~T:~~ :; ,I;. ,I, /.j;j! :-,..~,~-...1I;:~:i~;~;~~~~~~,~~~~~~~~’~,~:~: ti:j: .6: :;,i:‘;,;j.;i .::: ij yii ~ ;: .,; :,:,i ;;; ;;::,:l. ..; >*.i,._.: ‘i;:si”;i::j,, ::;;: J. .., 

Type : abiotic 
t112 pH4 : at degree C 
t1/2 pH7 : .4 year at 25 degree C 
t1/2 pH9 : at degree C 
Deg. Product : not measured 
Method : other (calculated) 
Year : 2000 
GLP . . 
Test substance : 
Method : Hydrolysis rate calculated by HYDROWIN ver. 1.67 based on work for EPA 

by T. Mill et al. 
Remark : EPIWIN is used and advocated by the US EPA for chemical property 

estimation. 
Source : ExxonMobil Biomedical Sciences, inc. Annandale, N.J. USA 
Reliability : (2) valid with restrictions 
29.10.2001 (2) 

;3;3.1. TRANSPCRT BETWEEN ENVIRONMENTAL COMPARTMENTS, j ‘: : 

Type : fugacity model level I 
Media : other 
Air (level I) : 0 
Water (level I) : 0 
Soil (level I) : 97.8 
Biota (level II I ill) : 
Soil (level II I Ill) . 
Method : other 
Year : 2000 

6111 



3. Environmental Fate and Pathways Id 27251-75-8 

Date 13.12.2001 

Source 
Reliability 
20.12.2000 

3.3.2 DISTRIBUTION 

Media : air - biota - sediment(s) - soil -water 
Method : Calculation according Mackay, Level I 
Year : 2000 
Result : Soil - 97.8% 

Source 
Reliability 
20.12.2000 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(1) 

Air - 0.00000364% 
Water - 0.000000284% 
Sediment - 2.17% 
Suspended sed. - 0.068% 

: ExxonMobil Biomedical Sciences, Inc. Annandale, N.J. USA 
: (2) valid with restrictions 

(1) 

7111 
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4. Ecotoxicity Id 27251-75-8 

Date 13.12.2001 

4.1 ACUTE/PROLONGED TOXICITY TO FISH 

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE 

8111 



5. Toxicity Id 27251-75.0 

Date 13.12.2M 1 

5.1 .l ACUTE ORAL TOXICITY 

5.1.2 ACUTE INHALATION TOXICITY 

3.1.3 ACUTE DERMAL TOXICITY: 

:~,JJ ~::,:;,lE~EATEDDOSETOXlCl’TY ‘ij;:,,~::;.::.; :ii :’ : -..., .; j .::. 
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6. References Id 27251-75-8 

Date 13.122001 

(1) Mackay, D., A. DiGuardo, S. Paterson and C. Cowan, EQC Model ver. 1 .Ol: 1997, available 
form the Emvironmental Centre, Trent Univ. Canada. 

(2) Meylan, M. Syracuse Research Corporation (1994-l 999) Calculation program contained in 
EPIWIN (Esitmate ver. 3.04) available from SRC. 

(3) Wilson, A., (1996). Plasticizers - Selection, Applications and Implications. Rapra Review 
Reports 8:15-16. 
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7. Risk Assessment Id 27251-75-8 

Date 13.12.2001 

7.1 END POINT SUMMARY 

7.2 HAZARD SUMMARY 

Chapter 
Remark 

: Chapters 4 & 5 
: Because of the similarity in chemical structure, the Panel believes that the 

toxicological properties of the substances in this category will be similar as 
well. Thus, the Panel considers that the data for the best tested member of 
this category, tris-2-(ethylhexyl) trimellitate (TOTM), also represents the 
potential for human and environmental effects of the other members of this 
category. 

TOTM has been sponsored,under the OECD SIDS program through ICCA. 
A review of the available data for TOTM (see attached Table) indicates that 
all endpoints have been adequately addressed, and that TOTM exhibits a 
low order of toxicity. 

Attached dot. 
Flag 
13.12.2001 

Due to their higher molecular weight and bulky side chains, the remaining 
members of this category are expected to demonstrate a lower order of 
toxicity than TOTM. This is supported by a similar structural-activity 
relationship observed with phthalate ester compounds, i.e., the higher 
molecular weight phthalates (ester side chains >C7) are less active that the 
transitional phthalates (ester side chains C4-C6). Thus, the use of TOTM 
to represent the potential hazards of the other category members is a 
conservative position. 

: Summarv of SIDS Information on Trimellitates.doc 
: Critical study for SIDS endpoint 
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